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I. SUMMARY 
1. A l a r g e  amount of breeding ina te r ia l ,  inc lud ing  F4 s i n g l e  p l a n t  
progeny bulks ,  F4 bulks ,  F~ t c  advanced pcagenies ,  e a r l y  
matur i ty  s e l e c t i o n s  from Hl s sa r ,  e n t r i e s  of Medium-maturity 
Pigeonpea W i l t  Re s i s t an t  l i n e s  Yield Test  {MYWF,V) and Lata-matu- 
r i t y  Pigeonpea Adaptation Yield Test  !LPAY), inbreds dnd 
:onverted male s t e r l l e  l i n e s ,  were screened l r :  t h e  d l i t  slck r i lot .  
-promising ma te r i a l s  were advanced f o r  fuxther  t e s t i n g .  
2 .  We a l s o  i n i t i a t e d  w i l t  screening t o  study t he  i nhe r i t ance  of  
w i l t  r e s i s t a n c e  i n  four  c rosses  i n  t he  s i ck  p l o t  and i n  two 
crosses  i n  t he  s i c k  pote i n  greenhouse. 
3 .  Addit ional  693 new germplasm accessions were screened aga in s t  
w i l t .  Of t he se ,  92 access ions  showed 20% o r  l e s s  w l l t .  ivlother 
s e t  of 468 germplasm s e l e c t l o n s  from 1981K was screened fo r  t he  
second year  i n  t he  A l f l s o l  s l c k  p l o t .  Of t h e s e ,  only seven: 
ICP-4784, -6654, -7806, -11308, -11324, -11368, -11405 showed 
10% o r  l e s s  w i l t .  Of the 31  advanced germplasm s e l e c t l o n s  
t e s t e d  f o r  t he  t h i r d  yea r ,  2 1  showed 1 C %  o r  l e s s  w l l t .  
4. Of t he  77 s t e r i l i t y  mosaic r e s i s t a n t  l l n e s  screened i n  t he  s i c k  
p l o t ,  only s i x  showed 20% o r  l e s s  w i l t .  Another s e t  of 52 s t e r i -  
l i t y  mosaic r e s i s t d n t  l i n e s  was screened f o r  w i l t  and seven l i n e s  
were found t o  show 10% o r  l e s s  w i l t .  
5 .  Of t he  28 e n t o w l o g i c a l l y  promising l i n e s  screened,  only PI-397668 
showed no w i l t .  The remaining l i n e s  were found s u s c e p t l b i l e  LO 
w i l t .  I n  another  t e s t ,  19 entomologically promising l i n e s  were 
screened f o r  w i l t  for  t he  second time and only t h r e e  were found t o  
show 10% o r  less w i l t .  
6 .  Thi r ty-s ix  e n t r i e s  from Ext ra -ear ly  Arhar Coordinated T r i a l  (EXACT), 
Early Arhar Coordinated T r i a l  (EACT) and Arhar Coordinated T r i a l -1  
(ACT-1) were screened f o r  w i l t  reaction. Of t he se ,  18 showed 200 
o r  l e s s  w i l t .  
7 .  Th i r t y  e n t r i e s  ( 2 4  from ICRISAT) were screened a t  11 l oca t i ons  
( 2  a t  ICRISAT Center)  through the  ICAR-ICRISAT Uniform T r i a l  fo r  
Pigeonpea W i l t  Resis tance (IIUTPWR) I n  cooperation with t he  A l l  
I nd i a  Coordinated Pulses  Improvement Program. Of these 11 loca-  
t i o n s ,  a t  two p l ace s ,  v i z . ,  Baroda and Palem a l l  t he  t e s t  e n t r i e s  
showed above 20% w i l t .  Of t he  30 e n t r i e s  t e s t e d ,  only ICP-8863 
and ICP-9168 d i d  wel l  ac ross  9 l oca t i ons  (20% o r  l e s s  w i l t ) .  
8 .  Wenty-eight  ICRISAT w i l t  r e s i s t a n t  l i n e s  were screened i n  a uil t  
s i c k  p l o t  a t  Katumani, Kenya. Of t he se ,  seven l i n e s ;  ICP-914-, 
-9145, -9177, -10957, -11291, -11297 and MAU-E-175 se l ec t i on  were 
f r e e  from w i l t .  
Of the  31 lknes  screened i n  a  w l l t  s i c k  p l o t  a t  Bvumbwe, Malawi 
2 3  showed 20% o r  l e s s  w i l t .  Ten l i n e s  were f r e e  from w i l t .  
1 6 - 9 1 4 5  was f r e e  from w i l t  i n  both t h e  p l a c e s  dur ing 1980 and 
1981 screenings. I t  was a l s o  f r e e  from root-knot nematode i n  
--
Bvumbwe, Malawi. 
For t h e  1982-83 season,  we have formulated an ' I n t e r n a t i o n a l  
Pigeonpea Wii t Nursery ' ( I P W N )  comprising 60 e n t r i e s .  The 
nursery  w i l l  be t e s t e d  i n  ICRISAT, Kenya and Malawi. 
A 4-year c o l l a b o r a t i v e  f i e l d  experiment with cropping system 
s c i e n t i s t s  t o  s tudy the  e f f e c t  of  crop r o t a t i o n  and i n t e r -  
cropping on w i l t  was concluded. The w i l t  was s i g n i f i c a n t l y  
l e s s  i n  t h e  sorghum/pigeonpea i n t e r c r o p  ( 2 8 % )  than i n  the  s o l e  
pigeonpea ( 9 1 % ) .  I t  was a l s o  reduced s i g n i f i c a n t l y  i n  3  y e a r s '  
break between pigeonpea by growing sorghum. Fallowing a l s o  
showed s i m i l a r  e f f e c t s .  
In  monthly p l a n t i n g  experiment done l i k e  l a s t  y e a r ,  a l l  the  f i v e  
w i l t  s u s c e p t i b i l e  l i n e s  showed above 76 .7% w i l t  i n  June,  J u l y  
and August p l a n t i n g s ,  and t h e r e a f t e r  (September and October) t h e  
w i l t  inc idence decreased i n  the  1982-83 season a l s o .  
Appl ica t ion of n i t rogenous  f e r t i l i z e r s  d i d  no t  a f f e c t  w i l t  
inc idence.  However, a p p l i c a t i o n  of 100 kg P 0 tended t o  
inc rease  w i l t  i nc idence .  2 5 
Resul ts  of a s tudy on v a r i a t i o n  i n  the  w i l t  pathogen by using 
6 i s o l a t e s  of F. udum i n d i c a t e d  t h a t  i s o l a t e s  from Dholi (Bihar)  , 
Varanasi ( U t t a r  Pradesh) and IAKI (De lh i )  were s i m i l a r .  Only 
ICP-8863 was r e s i s t a n t  t o  f i v e  of t h e  s i x  i s o l a t e s  used. 
Fusariwn udwn was no t  i n t e r n a l l y  seed-borne i n  any of t h e  f i v e  
w i l t  s u s c e p t i b l e  l i n e s  t e s t e d .  
Addi t ional  4168 germplasm access ions  were screened a g a i n s t  t h e  
P3 i s o l a t e  of Phytophthora i n  p o t s .  None of the  l i n e s  showed 
r e s i s t a n c e .  
Four hundred and twelve ea r ly -matur i ty  l i n e s ,  n lne  promising 
breeding l i n e s ,  85 e n t o m l o g i c a l l y  promising l i n e s ,  2 7  Arhar 
Coordinated T r i a l  (ACT) e n t r i e s  and 19  LPAY e n t r i e s  were a l s o  
screened a g a i n s t  the  P 3  i s o l a t e .  None of these  l i n e s  showed 
r e s i s t a n c e .  
A Phytophthoru i s o l a t e  from t h e  IARI  (Delhi )  showed more b l i g h t  
incidence (range 78 .5% t o  100%) than t h e  BHU (Varanasi)  i s o l a t e  
(range 39.2% t o  100%) on some of the  P2  i s o l a t e  r e s i s t a n t  pigeon- 
pea l i n e s  i n  p o t s .  
19. One spray of matalaxyl (500 ppm) o r  a  combination of spray and 
seed t rea tment  was found t o  be m r e  e f f e c t i v e  i n  reduclccj tric 
b l i g h t  inc idence  under f i e l d  condi t ions .  
20. One hundred e n t r i e s  (mostly P 2  i s o l a t e  r e s i s t a n t  lines) ar,d 
one b l i g h t  s u s c e p t i b l e  c u l t i v a r ,  Hy-3C were t e s t e d  a t  tour  
l o c a t i o n s  through t h e  ICAH-SCRISAT Uniform T r i a l  f o r  Phyto- 
phthora Bl igh t  Resis tance ( I IUTPBR)  i n  cooperatiol;  w i t h  t h e  
A l l  I n d i a  Coordinated Pulses  Improvement Program. F i f zee~ r  
e n t r i e s  a t  BHU (Varanasi)  and 14 e n t r i e s  a t  IARI  (New Del:.il 
showed 20% o r  l e s s  b l i g h t .  A l l  t h e  e n t r i e s  were found susccp- 
t i b l e  a t  I C R I S A T  a g a i n s t  Y3 i s o l a t e  i n  f i e l d .  A t  Pantnagar t he  
o v e r a l l  b l i g h t  incidence was very low. 
11. INTRODUCTION 
During t h e  'In-house Review-L980', two p r o j e c t s ,  ' S tud l e s  on 
pigeonpea w i l t '  and ' S tud i e s  on Phytophthora b l i g h t  of p igeonpea ' ,  were 
reviewed. S ince  t h e  major o b j e c t i v e s  of t he se  p r o j e c t s ,  v i z . ,  develop- 
ment of sc reen ing  techniques and i d e n t i f i c a t i o n  of r e s i s t a n t  s a . x < e s ,  
were achieved,  we merged t h e  above two p r o j e c t s  i n t o  one,  ' S t ~ d ~ e s  on 
pigeonpea w i l t  and Phytophthora b l i g h t 1 .  The o b j e c t i v e s  of t t ~ s  r e v l s e d  
p r o j e c t  a r e  a s  fol lows:  
a )  I d e n t i f y  a d d i t i o n a l  sources  of r e s i s t a n c e  t o  w ~ l t  and 
b l i g h t  
b)  Study biology of t he  pathogens 
C) Study epidemioloqy of t he  d i s ea se s  
d) Share r e s i s t a n t  ma te r i a l  with cooperators  In  d i f f e r e n t  
coun t r i e s  through d i s ea se  n u r s e r i e s  
We screened a  l a r g e  number of breeding m a t e r i a l s ,  germplasm 
~ c c ~ s s ~ O ~ S ,  ACT e n t r i e s ,  IIUTPWR e n t r i e s ,  w i l t  and s t e r i l i t y  mosaic 
r e s i s t a n t  l i n e s  i n  t h e  w i l t  s i c k  p l o t s .  We i n i t i a t e d  an ' I n t e r n a t i o n a l  
Pigeonpea W i l t  Nursery'  t o  t e s t  our  l l n e s  i n  Kenya and Malawi where w l l t  
is t h e  major d i s e a s e  problem. We continued s t u d i e s  on t he  e f f e c t  of troll 
r o t a t i o n  and i n t e r c ropp ing  on w i l t .  
For Phytophthora b l i g h t ,  a l a rge  number of germplasm accessions, 
ear ly-matur i ty  ma te r i a l s  from Hi s sa r ,  l a te -matur i ty  pigeonpea adapta t ion  
t r i a l  e n t r i e s ,  ACT e n t r i e s  and entomological promising s e l e c t i o n s  were 
screened under greenhouse condi t ions  by fol lowing t he  'drench i r iocu ia t lon '  
technique.  We cont inued f i e l d  s t u d i e s  on t he  e f f e c t  of metalaxy:. ( k i d o w l )  
seed t rea tment  + spray  on t h e  b l i g h t  c o n t r o l .  I n i t i a t e d  an 'ICAR-ICRLSAT 
Uniform T r i a l  f o r  Pigeonpea Phytophthora Bl lgh t  Res is tance '  w r t h  the help 
of t he  A 1 1  1ndia  Coordinated Pulses  Improvement Program. 
111. W1LT:FIELD STUDIES 
The s c r e e n i n g  f o r  w i l t  r e s i s t a n c e  was c a r r i e d  o u t  i n  V e r t i s o l .  
( ' A '  & 'B') and A l f i s o l  ( ' A '  & ' B ' I  s i c k  p l o t s  a t  ICRISAT C e n t e r .  These 
p l o t s  r e c e i v e d  t h e  f o l l o w i n g  i n p u t s :  
S i c k  p l o t  F e r t i i i z e r  I r r i g a t i o n  No. o f  i n s e c t i c i d e  
s p r a y s  
V e r t i s o l  100 kg  N Given one i r r i g a -  
A and -B t i o n  a f t e r  sowing 
Alf i s o n  2 0  k g  N L i f e  s a v i n g  i r r i g a -  1 
A and B 40 kg  P205 t i o n s  o n l y  
W e  a p p l i e d  100 kg N as u r e a  i n  two e q u a l  s p l i t  d o s e s  t o  
enhance t h e  c r o p  growth i n  V e r t i s o l  w i l t  s i c k  p l o t s .  T h i s  a p p l i c a t i o n s  
o f  a h i g h  d o s e  o f  n i t r o g e n  h e l p e d  i n  g e t t i n g  good c r o p  growth.  
A .  S c r e e n i n g  f o r  R e s i s t a n c e  
Sowing was done on 22,  23, 29 and 30 J u n e ,  1982 i n  A l f i s o l  
A and B  and V e r t i s o l  A and B s i c k  p l o t s ,  r e s p e c t i v e l y .  Monthly c o u n t s  
were r e c o r d e d  on s u s c e p t i b l e  l i n e s ,  ICP-2376 and LRG-30 i n  a l l  t h e  f o u r  
w i l t  s i c k  p l o t s .  The r e s u l t s  a r e  p r e s e n t e d  i n  Tab le  1. The f i n a l  w i l t  
Tab le  1. Monthly i n c i d e n c e  of w i l t  i n  the w i l t  s i c k  p l o t s  a t  P a t a n c h e r u  
d u r i n g  1982- 83" 
P e r c e n t  w i l t  i n c i d e n c e  
Month V e r t i s o l  ' A '  V e r t i s o l  'B' A l f i s o l  'A' A l f i s o l  'B' 
ICP-2376 LRG-30 1 8 - 2 3 7 6  LRG-30 1 8 - 2 3 7 6  ICP-2376 LRG-30 
August 1 .0  1.1 1 . 4  1.1 13.8 8 . 3  6 .5  
September 17 .9  1 6 . 7  17 .3  1 8 . 4  75.2 58 .5  55.9 
October  51.1 56 .1  38.9 5 2 . 7  95.6 83.6 8 7 . 0  
November 79.1 8 1 . 5  7 4 . 7  8 2 . 3  97 .3  9 6 . 1  99.0 
December 90.3 92.9 8 5 . 3  91.2 99.2 98 .5  99 .9  
J a n u a r y  92 .8  93.0 90.0 94 .8  99 .8  99.6 100 .0  
a Sowing was done on 22,  22, 29 and 30 June  1982 i n  A l f i s o l  'A '  & 'B' and 
V e r t i s o l  ' A '  & 'B' s i c k  p l o t s ,  r e s p e c t i v e l y .  
incidence was about 100 percent  i n  both the A l f i s o l  s i c k  p l o t s .  In 
the  V e r t i s o l  s i c k  p l o t s  we recorded wi l t  incidence of 90% and above 
on both the  check l i n e s ,  which i s  much higher than the  previous yea r ' s  
observat ions .  This may be due t o  app l i ca t ion  of 100 kg N/ha i n  tilip 
season. We a l s o  planted ICP-8860, a wi le  resistant check l i n e ,  i n  2 
t o  3 p laces  i n  each s i c k  p l o t  and i t  rera ined r e s i s t a n t .  
During the  1982-83 season,  we screened breeding m a t e r i a l s ,  
germplasm accessi .ons,  IIUTF'WR-1982 e n t r i e s ,  IPWK e n t r i e s ,  ACT e n t r i e s ,  
w i l t  promising germplasm s e l e c t i o n s ,  SM r e s i s t a n t  l i n e s  and entomologi- 
c a l l y  promising l i n e s  i n  the  s i c k  p l o t s .  
I n  a l l  the  screening t e s t s ,  t h e  c r i t e r ~ o n  used f o r  s e l e c t i n g  
promising progenies was based on low w i l t  inc idence;  20% or  l e s s  w i l t  
i n  t h e  f i r s t  year of t e s t i n g  and 10% o r  l e s s  i n  the subsequent t e s t i n g s ,  
In advancing the  s e l e c t e d  m a t e r i a l s ,  agronomically des i rab le  c h a r a c t e r s  
were a l s o  considered i n  consu l t a t ion  with breeders and such p l a n t s  were 
s e l f e d  t o  c o l l e c t  pure seeds f o r  f u r t h e r  studles. 
1. Breeders '  ma te r i a l  
Mater ia ls  received from the  Plqeonpea Breedlng subprogram 
of ICRISAT were screened i n  s i c k  p l o t s  and t h e  r e s u l t s  a r e  presented 
below : 
(a) F4 Single  p l a n t  progenies (SPP) 
Eight hundred and seventy-seven F SPP from 7 2  c rosses  3 
s e l e c t e d  from the s i ck  p l o t  i n  1981 K (Khar i f )  were agaln screened i n  
the  V e r t i s o l  s i c k  p l o t s  during 1982 K.  Each progeny was sown i n  one 
t o  two, 4 m rows. One hundred and f i f ty - seven  SPP bulks were se lec ted  
based on w i l t  incidence and g r a l n  y ie ld /ha  (Table 2 ) .  O f  t hese ,  1 5  SPP 
bulks showing l e s s  than 20% w i l t  y ie lded LOO0 kg gra in/ha .  One progeny 
bulk (78185-W14-WB) was f r e e  from w i l t  and yie lded 2500 kg grain/ha.  
Some of these  promising progeny bulks a r e  being t e s t e d  by the breeders 
i n  a r e p l i c a t e d  y i e l d  t r i a l  under the  normal f i e l d  s i t u a t i o n .  
(b) F4 bulks 
Thir ty-e ight  promising F bulks were screened f o r  the 3 t h i r d  time i n  the  v e r t i s o l  s i c k  p l o t  'B . The w i l t  incidence varied 
from 6.1% i n  78132-WB-WB t o  64.1% i n  78162-WB-WB (Table 3) . O f  these, 
nine bulks showed 20% o r  l e s s  w i l t .  The promising bulks a r e  being 
t e s t e d  f o r  t h e i r  y ie ld ing  a b i l i t y .  
Table 2. W i l t  reaction and y i e l d i n g  ability o f  some promising F4 
single plant progeny b u l k s  i n  t h e  Vertisol s ~ c k  p l o t  'B' 
Pedigree No. of Percent Y i e l d  p l a n t e  w l l t  kg/ha 
Table 2 .  Contd. 
Table 2 .  Contd. 
Table 2 .  Contd. 
Table 2 .  Contd. 
Table 3. Results of screening of 38 F eingle pod bulks of  plgeonpea 
lines to w i l t  in the ~arrisof sick pla t  '8 '  




(c) TC-F 5 progenies 
~ o r t y - o n e  TC-F progenies were screened i n  the  V e r t i s o l  5 
s i c k  p l o t  'B'. O f  t h e s e ,  only  nine TC-h' progenies showed 10% o r  Less 
w i l t  (Table 4 ) .  5 
Table 4 .  L i s t  of n ine  TC-F5 progenies which showed 10% o r  less b i l t  
incidence i n  the  V e r t i s o l  s i c k  plot 'B' 
S.No. Pedigree No. of Percent  p l a n t s  w i l t  
(d) F progenies 6 
O f  the  11 F progenies screened,  only t h r e e  showed 10% 
o r  l e s s  w i l t  (Table 5 ) .  6 
Table 5 .  L i s t  of  t h r e e  Y progenies which showed 10% or  l e s s  w i l t  6 inc idence i n  the  Ver t inol  s i c k  p l o t  'B' 
S.No. Pedigree N o .  of Percent p l a n t s  w l l t  
(e)  F p r o g e n i e s  8 
Ten Fa p r o g e n i e s  were  s c r e e n e d  f o r  w l l t  r r b l c t a n c e  ~n t h e  
s i c k  p l o t .  Of t h e s e ,  o n l y  t h r e e  showed 10% o r  less w i l t  (Table  6 ) .  
Table 6.  L i s t  o f  t h r e e  F p r o g e n i e s  which  showed 10% o r  less wlit 8 i n c i d e n c e  i n  t h e  V e r t i s o l  s i c k  p l o t  ' 9 '  
S.No. P e d i g r e e  
N o .  of  P e r c e n t  
~ - , l d n t s  w l l t  
(£1 k g  and  F p r o g e n i e s  10 
O f  t h e  s e v e n  k' and  F' p r o g e n l e s  s c r e e r i e d ,  orill: t-ao F 9 9 p r o g e n i e s  showed 10% o r  l e s s  w l l t  ( 'TdYe 7 ) .  
Table 7 .  L i s t  o f  two F and F p r o g e n i e s  whlcli showed 1Sa o r  Less w l l t .  
i n c i d e n c e  i n  ?he Verkfsol .  s i ~ k  p l o t  ' B '  
Pedigree No. o: Percent  
y l a ~ i t n  wilt 
(g) W i l t  p r o m i s i n g  p r o g e n l e s  
Of t h e  1 4  w ~ l t  p romit j lng  p r o g e n l e s  s c r e e n e d ,  f o u r  snowed 
10% o r  less w i l t  ( T a b l e  8). 
Table 8. L i s t  of f o u r  w l l t  p r o m i s i n g  p r o g e n l e s  whlch showed LOX o r  Less 
w i l t  incidence I n  t h e  V e r t l s o l  s i c k  p l o t  'B' 
S . N o .  P e d i g r e e  No. of P e r c e n t  p l a n t s  w l l t  
(h) Early-maturity material  
Four hundred and twelve early-maturity l i n e s  received 
from our subcenter a t  Hissar were screened fo r  t h e i r  w i l t  reaction fo r  
the f i r s t  time. Of t hese ,  116 showed 20% or  l e e s  w i l t  (Table 9). 
Another s e t  of  e igh t  e n t r i e s  which showed promise 
against  w i l t  i n  e a r l i e r  t e s t s  ( l e s s  than 20% w i l t )  was screened 
again i n  1982 K. O f  these ,  three  showed 10% or l e s s  w i l t  (Table 10) 
(i) MPWRY (Medium-maturity Pigeonpea W i l t  Resistant  Lines 
Yield Test) e n t r l e s  
Eighteen e n t r i e s  trom the Medlum Maturity Pigeonpea W i l t  
Resistant Yield Test (MPWRY) were screened i n  t h e  Vert isol  s ick  p l o t .  
The r e s u l t s  a r e  presented i n  Table 11. O f  these ,  nilre showed 20% or l e s s  
w i l t .  These l i n e s  were a lso  tes ted  t o r  yield potenti.al a t  ICRTSAT center 
and elsewhere. 
( j )  LPAY (Late Maturing Pigeonpea Adaptatlon Yield Test)  
e n t r i e s  
Of the 19 Late Matur ln~~ Pigeonpea Adaptatlon Yleld Test 
(LPAY) e n t r i e s  screened, none showed promise against  w i l t  (Table 1 2 ) .  
(k)  Inbred l i n e s  
Thirty-five ~ n b r e d  l i n e s  were screened i n  the Ver.trsol 
sick p lo t .  Of these ,  1 4  showed 20% or l e s s  w i l t  (Table 1 3 ) .  
(1) W i l t  r e s i s t a n t  advanced l i n e s  
-
Twenty-three medium-maturity w i l t  r e s i s t a n t  advanced l rnes  
were tes ted  t o  monitor w i l t  incidence. The same l ines  were tes ted  for  
the i r  y ie ld  potent ia l  a t  ICRISAT Center by pigeonpea breeders.  The r e s u l t s  
of screening a re  presented in  'Table 14.  O f  the 2 3  l i n e s  t e s t ed ,  1 4  showed 
20% or l e s s  w i l t .  Surprisingly two l l n e s  showed above 60% w i l t  incidence. 
( m )  Male s t e r i l e  l l n e s  
One hundred MS-3'1, 100 MS-4A and 40 male s t e r i l e  - S t e r l l l t y  
mosaic (SM) r e s i s t a n t  back cross plgeonpea llrles were screened l n  the 
Vertisol  s ick  p l o t .  Of these,  only nlne SM res r s t an t  back crosses showed 
promise agains t  wl l t  (Table 15) . 
Table 9 .  L i s t  of 116 early-maturity pigeonpea l i n e s  from o u r  sub- 
center a t  Hissar which showed 20% or less wllt in the 
Vertisol sick plot 'B' 
S.No. Peci gree No. of Pexcent plants  wilt 























8 2H04 -1 1 ICPL- 294 
82H04 -1 2 Comp - 1 -ODT-H~O-BI-HR-W 
82H04-13 Comp -1-ODT-H1-HB 
82804-14 Comp- 1-ODT-H43-HB 
82H04-15 Comp - 1-ODT-H7-HB 













Table 9.  Contd.  
Table 9. C o n t d .  
Table 10.  ~ i o t  of three ear ly -matur i ty  p i g e o n p a  l i n e r  fram our 8ub- 
cen te r  a t  H i s s a r  which showed 101 or lerr w i l t  i n  t h o  
A l f i s o l  s i c k  p l o t  
Pedigree No. of Parcont plant8 w i l t  
1. 74209-W2-I11 NDT 2-Blll)-l-B-W30-WBB 3 9 10.3 
2. 74209-W290-I11 NDT 6-BB-1-B-WlP-WBQ 54 9.3 
3. 74209-W29U-I11 NDT 6-BQ-l-B-W2B-WBQ 4 7 8.5 
Table 11. Resu l t s  o f  screening of 18 MPWRY (Mediura-maturity Pigeonpea 
W i l t  R e s i s t a n t  Yield Tes t )  e n t r i e s  of pigeonpea l i n e s  t o  
w i l t  i n  t h e  v e r t i s o l  s i c k  p l o t  
Pedigree No. of pe rcen t  p l a n t o  w i l t  


















Table 12. R e s u l t s  OJ  :.;crccr;n~: >i 13 Late-maturity P i q e o n p e a  
Adaptatiot. \'ielJ. Tr ;z (LP ; ,Y)  e n t ~ i e s  of pfqeon,,r;a 
to wilt in -.lie . j e r L L . .  .. - , - c k .  plot 
ICPL-354 
ICPL- 3 5 5 
ICPL-.3 56 
ICPL-3 5 7  
ICPL-3 56 




ICPL- 3 h 3 
ICPL-364 






ICPL-3 7 1 
ICE'L-5 7 2 
Table 13. R e s u l t s  of screen1 r.c~ of 3 5  inbred pigeonpea l i n e s  
to wilt ir! the V e r t ; i c , , , l  :-:ick rllot 
S .No. P e d i g r e e  No. of Percent plnrlt-s wi 1. t 










Table 13. Contd. 
ICPL- 2 28 




ICPL- 2 3 3 
ICPL-234 
ICPL-235 

















Table 14. Results of screening of 23 wilt resirtant advanced pigeonpea 
lines to wilt in the Vertisol sick plot 
Pedigree No. of Percent plants wilt 
ICP-7118-WBIID-WB@ 











C- l l -231-28-B@-B-W11-WBI-W 
77128-VI NDTl-W2B-WBI-WBl 
77128-VI NDTl-W70-WBO-W 









74243-~-~-~30ff-W99 SW11-V NDT-SWlB-WBI) 
Table 15. List of nine male sterile sterility mosaic resistant back- 
cross pigeonpea lines which showed 201 or less wilt in the 
Vertisol sick p l o t  ' B '  
S .  No. Pedigree No. of Percent plants wilt 
(n) Studies  on inher i tance  of w i l t  r es i s tance  
Parents  ( p l  S P2) ,  Fls, F2s ,  B C l s  and B C 2 s  of four 
crosses  were t e s t ed  In t h e  sick p l o t  and of two crosses  in s ick  po ts  
i n  greenhouse f o r  t h e i r  w i l t  r es i s tance  and s u s c e p t i b i l ~ t y .  The 
r e s u l t s  a r e  given i n  Tables 16  and 17. 
Table 16.  Reaction of paren ts ,  Fls,  F ~ s ,  B C l s  and BC2s of four c rosses  
t o  w i l t  i n  the  s ick  p l o t  under f i e l d  condit ions i n  1982 K 
R 1  R2 R 
S.No. Cross number No. of No. of No. of No. No.of No. of 
wil ted healthy wil ted healthy wil ted heal thy 
P1 ICP-6997 19 13 17 4 10 11 
P 2  ICP-8860 0 2 5 0 2 3 0 18 
F C.No.80142 1 3 3 3 3 25 4 22 F C.No.80142 6 8 228 5 8 223 3 5 2 80 dl C.No.80142 2 1 20 37 39 3 5 4 0  
BC C .  No. 80142 2 2 9 4 3 0 4 2 8 
Table 17. Reaction of p a r e n t s ,  F s, F s ,  BCls and BC2s of two c rossas  
t o  w i l t  i n  t h e  s i c k  pots unasr greenhouse conditions 
W i l t  r eac t ion  
S.NO. Pedigree 4 5  days 60 days 
Suscept ib le  Resis tant  Suscept ib le  Res i s t an t  
The da ta  have been passed on t o  breeders  f o r  ana lys i s . and  
drawing conclusions.  
(0) Vegetable type s e l e c t i o n s  
Of the  th ree  vegetable type pigeonpea l i n e s  t e s t e d ,  two 
showed 10% or l e s s  w i l t  (Table 1 8 ) .  
Table 18. L i s t  of two vegetable type pigeonpea s e l e c t i o n s  which showed 
10% o r  l e s s  w i l t  i n  the A l f i s o l  s i c k  p l o t  
S.No. Pedigree 
No. of Percent 
p l a n t s  w i l t  
(p) Dwarf l i n e s  
F i v e  dwarf l i n e s  w e r e  s c r e e n e d  for  t h e  s e c o n d  time i n  
the s i c k  p l o t .  Of these, D2 and  D3 l i n e s  showed 1 0 9  o r  less w i l t  
( T a b l e  1 9 ) .  
Table 19.  L i s t  of 2 dwarf  p i g e o n p e a  l i n e s  which  showed 10% or less 
w i l t  i n  t h e  A L f i s o l  s i c k  p l o t  
S .No. P e d i g r e e  No. o f  P e r c e n t  p l a n t s  w i l t  
(q )  E l i t e  p i g e o n p e a  e n t r i e s  
Of t h e  1 9  ICPL e n t r i e s  s c r e e n e d  f o r  w i l t ,  . - 11 showed . . 20% 
or less w i l t  ( T a b l e  2 0 ) .  
T a b l e  20 .  R e s u l t  o f  s c r e e n i n g  o f  1 9  e l i t e  p i g e o n p e a  e n t r i e s  t o  w i l t  
i n  the  Vert isol  s i c k  p l o t  ' A '  
P e d i q r e e  No. o f  p l a n t s  
P e r c e n t  
w i l t  
ICPL- 5 


















2. - New germplasm 
Additional 693 new gemplasm accassions from Tanzania, 
Philippines, Ghana, Kerala and Maharashtra ware screened in t-ha Vertisol 
sick plot. Each accession was sown (about 40 seeds) in one, 4-meter row. 
As in the previous years, one or two wilt-free plants frrn each of the 92 
g-plasm accessions showing 20% or less wilt were selected and selfed to 
collect pure seeds for further testing (Table 2 1 ) .  
Table 21. List of 9 2  pigeonpea new germplasm accessions which showed 209 
or less wilt in the Vertisol sick plot 
3. Gemplasm selections 
A total of 468 germplasm selections from 1981 K were screened 
in the Alfisol sick plot 'B'. Of these, only seven showed promise against 
wilt (Table 2 2 ) .  These selected lines will be further tested in 1983 K. 
Table 22. List of seven germplasm selections which showed 10% or less 
wilt in the Alfisol sick plot 'B' 
Pedigree No. of plants 
Percent 
wilt 
Another s e t  of  18 germplasm s e l e c t l o n s  from 1979 K was, t e s t e d  
i n  the A l f i s o l  s i c k  p l o t  'B'. Nine w i l t  resistant l i n e s  (10% or  less 
w i l t )  were i d e n t i f i e d  (Table ?i) . 
Table 23.  L i s t  of nine germplasm select . ions which showed 109 o r  less 
w i l t  i n  t h e  A l f i s o i  s i c k  p l o t  '8' 
S.No. Pedigree NO.  of p l a ~ l t s  
Percent 
w i l t  
A t h i r d  s e t  of 1 3  qermplasm s e l e c t l o n s  from 1979 K and 1980 K 
was screened i n  the  Ver t i so l  s l ck  p l o t  'A'. O f  these ,  1 2  s e l e c t i o n s  
- -  - 
showed 10% o r  l e s s  w l l t  (Table 64). 
Table 2 4 .  L i s t  of 1 2  pigeonpea germplasm s e l e c t i o n s  (1980) which showed 
10% o r  less wilt i n  the  Ver t i so l  s i ck  p l o t  ' A '  
S .No. Pedigree N O .  of p l a n t s  
Percent 
w i l t  
S t e r i l x t y  mosaic - e s l s t a n t  ma te r i a l  
------. 
O f  t he  77 s t e r i l i t y  mosaic r e s i s t a n t  gennplasm lines t e s t e d ,  
on ly  6 showed 20% o r  l e s s  w i l t  (Table 2 5 ) .  
Table 25 .  L i s t  o f  s i x  s t e r i l i t y  mosalc r e s i s t a n t  gemplasm s e l e c t i o n s  
which showed 204 o r  less  w l . l t  i n  t he  Ve r t i so l  s i c k  p l o t  
S. No. Pediqree No. of Percent  
p l a n t s  w i l t  
1. ICP-7227-1-1-1-1-S1@ VII NDT 5 0 . 0  
2 .  ICP-8316-1-1-2-SlW V I I I  NDT-HS 2 6 11.5 
3 .  ICP-8325-1-1-1-2-S1B I X  NDT 4 9 6 . 1  
4 .  ICP-5151-1-1-2-2-1-S15 I X  NDT-RS 4 5 20.0 
5. ICP-7371-2-2-1-2-1-SlB VII I  NDT L 0 . 0  
6.  ICP-7371-2-2-1-2-2-S1B V I I I  NDT 16 6 . 3  
I n  another  t e s t  39 s t e r l l l t y  mosalc resistant ma te r i a l  
(1980 K) were screened In t he  A l f l s v l  s l ck  ! ) lo t  'B'. O f  t he se ,  on ly  
four  showed 10% o r  l e s s  w l l t  (Table 2 t > ) .  
Table 26. List of four  s t e r i l i t y  mosaic r e s i s t a n t  ma te r i a l  (1980 K) 
which showed 10% o r  less w i l t  i n  t he  A l f i s o l  s i c k  p l o t  'B' 
S.No. Pedigree No. of Percent  p l a n t s  w i l t  
1. ICP-4765-1-1-S21 VII I  NDT-SW-W31 7 3 5 .5  
2. ICP-7 202-SlB-Wl@-WBB 3 0 6.7 
3. ICP-7251-1-S5B-W18-W18 3 0 10 .0  
4 .  74041-1-1 -S4 VI ND'IB-7-3-9B-SW2B 18 5 .6  
We a l s o  screened 1 3  s t e r i l i t y  mosaic r e s i s t a n t  gemplasm l i n e s  
f o r  t h e  second time i n  t he  s i c k  p lo t . .  O f  t h e s e ,  t h r e e  l i n e s  showed 10% o r  
l e s s  w i l t  (Table 2 7 ) .  
Table 27. L i s t  of t h r e e  s t e r i l i t y  mosaic r e s i s t a n t  germplasm s e l e c t i o n s  
which showed 10% or  less w i l t  i n  t he  A l f i s o l  s i c k  p l o t  ' A '  
S.No. Pedigree No. of Percent  p l a n t s  w i l t  
ICP-7197-5-3-S18 VII I  NDT-W30 
JM-2412-S18 I X  NDT-SW28 
ICP-1644-6-2-S10 I X  NDT-SW3E 
5 .  Selected l i n e s  for w i l t  r eac t ion  
----
Forty-three se lec ted l i n e s  were t e s t ed  i n  the  Ver t isol  s i c k  
 lot.. S ~ j i t e e n  l i n e s  showed 10% or l e s s  w i l t  (Table 28) .  
T + b l w  2 8 .  L is t .  of 16 se lec ted piqeonpea lines which showed 10% or less 
w i l t  i n  the  Ver t isol  s lck  p l o t  
Pedigree 
C - 1 1  (BDN)  -SWBB- ( W h i t e )  - W l l  














G - 1 5  (Brown specks) 
No. of 
p lan t s  
Percent 
w 1 l t  
t i .  Entomologically promising l i n e s  
Twenty-eight l i n e s  found promising against HeZw this pod 
Lorer and pod f l y  by our Pulse Entomology subprogram were screened fo r  
wilt react ion.  Except, PI-397668, which remained f r e e  from w i l t ,  a l l  
o ther  l i n e s  were fourid w i l t  suscep t ib le  (Table 2 9 ) .  
I n  another t e s t ,  19 entomologically promising l i n e s  se lec ted  
i n  a wilt s i c k  p l o t  i n  1981 K season, were also screened, O f  t hese ,  only 
three  l i n e s  showed 1.0% or l e s s  w i l t  (Table 30). 
Table 29. Results of screening of 28 entomologically promising pigeon- 
pea lines to wilt in the Vertisol sick plot 







Prabhat x 3193-12-El 
























Table 30. List of three entomoloq~cally promising pigeonpea lines 
which showed 10% or less wilt in the Vertisol slck plot 




2 .  ICP-8583-El-3EB-W28 
(Olive green mottled) 
3 .  PPE-38-2-3EB-W21 
E n t r i e s  included i n  Arhar Coordinated T r i a l s  
Thi r ty-s ix  e n t r i e s  included i n  b t r a - e a r l y  Arhar Coordinated 
T r i a l  (EXACT), Early Arhar Coordinated T r i a l  (EACT), Arhar Coordinated 
T r i a l -1  (ACT-I) of t h e  A l l  I nd i a  Coordinated Pulses  Improvement Program 
were screened a g a i n s t  t h e  w i l t  i n  a s i c k  p l o t .  The r e s u l t s  a r e  presen ted  
I n  Table 31. Eleven EXACT entr ies ,  f i v e  EACT e n t r i e s  and two ACT-1 e n t r i e s  
showed 20% o r  l e s s  w i l t .  
Table 3 1 .  Performance of e n t r i e s  included i n  t h e  Extra-ear ly Artlar Coordi- 
nated T r i a l  (EXACT) , Early Arhar Coordinated T r i a l  (FACT) and 
Arhar Coordinated T r i a l -1  (ACT-1) of t he  A l l  Ind ia  Coordinated 
Pu l se s  Improvement P r o j e c t  a g a i n s t  w i l t  a t  ICRISAT Center during 
t h e  1982-83 season 
- 











































8 .  E n t r i e s  from our cooperator i n  Bihar s t a t e  
We received 10 l a t e  maturing pigeonpea l i n e s  f r o m  our 
cooperator i n  Sabour, Bihar s t a t e  t o  t e s t  aqa ins t  the wilt. The r e s u l t s  
of screening of these  l i n e s  are presented i n  Table 3 2 .  Except th ree  
l i n e s ,  WR-81-24, -34 and -46, which showed 20% o r  l e s s  w i l t  incidence,  
a l l  the  o t h e r s  were found suscep t ib le .  
Table 3 2 .  Resul ts  of screening of 10 pigeonpea e n t r i e s  from our coope- 
r a t o r  from Sabour (Bihar s t a t e )  t o  the w i l t  i n  the Ver t isol  
s i c k  p l o t  ' A '  
S .No. Pedigree No. cf Percent p l a n t s  wilt 
B. Mul t i loca t ion  t e s t i n g  
1, Ind i a  
Twenty-four l i n e s  i d e n t i f i e d  a s  r e s i s t a n t  a t  ICRISAT Center 
along wi th  s i x  o t h e r  l i n e s  from Kanpur and Badnspur were t e s t e d  a t  11 
d i f f e r e n t  l oca t i ons  i n  Ind ia  through the  F i f t h  EAR-ICRTSAT Unifonn 
T r i a l  f o r  Pigeonpea W i l t  Resis tance (IIUTPWR). Alorlg with these  
e n t r i e s ,  a  s u s c e p t i b l e  i nd i ca to r  l i n e  ICP-2376 was a l s o  included i n  
t e s t .  The d e t a i l e d  r e s u l t s  have been presented i n  a  s epa ra t e  Pulse 
Pathology Progress  Report No.26. The summary of r e s u l t s  a r e  given i n  
Table 33. Of t h e  11 l oca t i ons  t e s t e d ,  a t  two l o c a t i o n s ,  v i z . ,  Baroda 
and Palern a l l  t he  t e s t  e n t r i e s  showed above 20% w i l t  and we a r e  sur -  
p r i s e d  t o  no te  the s u s c e p t i b i l i t y  of a l l  t he  e n t r i e s .  Of the  30 e n t r i e s  
t e s t e d  only ICP-8863 and ICP-9168 d id  wel l  a c ros s  9 l oca t i ons  (209 o r  
l e s s  w i l t ) .  Additional four e n t r i e s ,  v i z . ,  ICP-8795, -10958, K-70 s e l  
and MAU-E-175 s e l  performed wel l  a c ros s  8 l o c a t i o n s .  Of the  remaining, 
seven e n t r i e s  d id  wel l  ac ross  7 l o c a t i o n s ,  s i x  e n t r i e s  a t  6 l o c a t i o n s ,  
f ou r  e n t r i e s  a t  5 l oca t i ons ,  two e n t r i e s  a t  4 l o c a t i o n s ,  one en t ry  a t  
2  l o c a t i o n s ,  and four  e n t r i e s  a t  1 loca t i on .  
We a l s o  s en t  a separa te  s e t  of 20 w i l t  r e s i s t a n t  l i n e s  and a  
s u s c e p t i b l e  l i n e  t o  our cooperator i n  Kalyani (West Bengal) f o r  screen-  
inq a g a i n s t  t he  l oca l  l s o l a t e  of F. udwn i n  po t  c u l t u r e  condi t ions .  
The r e s u l t s  received from the  cooperator  a re  presented i n  Table 34. Of 
t h e s e ,  e i g h t  l i n e s  showed 20% o r  l e s s  w i l t .  
2 .  Af r ica  
A s  l a s t  yea r ,  we s e n t  some ICRISAT w i l t  r e s i s t a n t  l i n e s  f o r  
t e s t i n g  both i n  Kenya and Malawi during t h e  1981-82 season,  Tha r e s u l t s  
received from them a r e  presen ted  below: 
Our cooperator  i s  D r .  Abdul Shakoor, P l a n t  Breeder,  UNDP/ 
FAO, The Dryland Farmlng Research and Development P r o j e c t ,  Ka tman i ,  
Machakos, Kenya. Twenty-eight w i l t  r e s i s t a n t  l i n e s  and two s u s c e p t i b l e  
l i n e s  (ICP-2376, ICP-6997) were screened I n  t he  w i l t  s l c k  p l o t  a t  ~ a t u m a n i . f i  
r e s u l t s  a r e  presen ted  l n  Table 35 .  Of the  28 l i n e s  screened,  21 showed 
20% o r  l e s s  w i l t .  Seven l i n e s ,  ICP-9142, -9145, -9177, -10957, -11291, 
-11297 and MAU-E-175 s e l  were f r e e  from w i l t .  ICP-9145 was a l s o  f r e e  
from w i l t  i n  1980-81 screeninq a t  t h i s  l o c a t i o n .  
2 .  Malawi 
D r .  V.W. Saka, Senior  P l an t  Nematologist,  Agr i cu l t u r a l  
Research S t a t i o n ,  Bvurnbwe, Malawi i s  our coopera tor ,  Thlrty-one w i l t  
r e s i s t a n t  l i n e s  and two suscep t ib l e  l i n e s  (ICP-2376 and -6997) were 
Table 33. Performance of 1982-83 IIUTPWR entries against wilt d t  1.1 
different locations in India 
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a .  
Wilt susceptible check. 
Table 34. R e a c t i o n  of I C R I S A T ' s  p i g e o n p e a  w i l t  r e s i s t a n t  l i n e s  
to the  local  i s o l a t e  of Fusuriwn udwn i n  K a l y a n l  
West B e n g a l  under pot c u l t u r e  c o n d i t i o n s  
- 
S .No. P e d i g r e e  Percent w i i t  
ICP-8863  
I C P - 1 0 9 5 7  
I C P - 1 0 9 5 8  
I C P - 1 1 2 9 0  
I C P - 1 1 2 9 2  
I C P - 1 1 2 9 4  
I C P - 1 1 2 9 9  
I C P - 1 1 2 8 9  
ICP-8860  
I C P - 1 1 2 9 1  
ICP-11287  
I C P - 8 8 6 1  
ICP-8859  
I C P - 8 8 6 8  
I C P - 1 1 2 9 5  
ICP-11293  
I C P - 8 8 6 9  
ICP-8862  
ICP-8858  
I C P - 1 1 2 8 6  
I C P - 2 3 7 6  ( s u s c e p t i b l e  c h e c k )  
0 . 3  
0.0 
C) . Ci 
0.0 
I). 0 
0 . J  
5.0 
20.1: 
2 5 . 0  
2 5 . J  
4 5 . 0  
5 0 . 0  
6 0 . 0  




90 .0  
100.0 
100 . (3 
7 5  . ( ?  
T a b l e  3 5 .  R e s u l t s  of s c r e e n i n y  of ICRISAT w i l t  r e s i s t a n t  l i n e s  i n  
w i l t  s i c k  p l o t s  a t  Kat-urnan1 ( K e n y a )  a n d  Bvumbwe ( M a l a w i )  
d u r i n g  1 9 8 1 - 8 2  
K e n y a  M a l a w i  
S .  E n t r y  N o .  of P e r c e n t  N o .  of P e r c e n t  ~ m t - k n o t -  
No. p l a n t s  w i l t  p l a n t s  w i l t  score* 
I C P - 8 8 5 8  
I C P - 8 8 6 0  
I C P - 8 8 6 1  
I C P - 8 8 6 2  
I C P - 8 8 6 3  
I C P - 8 8 6 4  
I C P - 8 8 6 6  
I C P - 8 8 6 7  
I C P - 8 8 6 9  
I C P - 9 1 4 1  
I C P - 9 1 4 2  
I C P - 9 1 4 5  
I C P - 9 1 4 7  
I C P - 9 1 4 9  
I C P - 9 1 5 5  
I C P - 9 1 5 6  
I C P - 9 1 7 7  
I C P - 1 0 9 5 7  
I C P - 1 0 9 5 8  
I C P - 1 0 9 6 0  
I C P - 1 1 2 8 7  
I C P - 1 1 2 8 8  
I C P - 1 1 2 9 0  
I C P - i 1 2 9 1  
I C P - 1 1 2 9  2 
I C P - 1 1 2 9 3  
I C P - 1 1 2 9 4  
I C P - 1 1 2 9 5  
I C P - 1 1 2 9 7  





S e l  
Table 35. Contd. 
34. C.No.74360 19 2 1 50 7 H 5 
35. C.No.74363 17 6 50 2 4 5 
36. ICP-2376 2 1 4 3 50 100 5 
37. ICP-6997 10 10 50 100 1 
38. Local checks - 7 8 - - - 
* 
Root-knot s co re :  O - No a t t a c k  
1 - Up t o  20% a t t a c k  
2 - Up t o  40% a t t a c k  
3 - Up t o  GO% a t t a c k  
4 - Up t o  80% a t t a c k  
5 - Up t o  100% a t t ack  
screened a t  Bvumbwe a g a i n s t  w l l t  dnd ~ooz -kno t  nematode durlriq t he  
1981-82 season. The r e s u l t s  a re  prestmted In  Table 35. Both t h e  w i l t  
s u scep t ib l e  l i n e s  showed 100% w l l t  ~ n - l d e n c e .  O f  t he  31 l i n e s  screened ,  
24 showed 20% or l e s s  w i l t .  Ten l i n e s  were completely f r e e  from w l l t .  
Here aga in  ICP-9145 was found f r e e  from w l l t  and root-knot I n  1980-81 
t e s t .  F i f t e e n  o u t  of 31 l l n e s  were found f r e e  from root-knot nematodes. 
Six l i n e s ,  ICP-8860, -8863, -9145, -10960, ICPL-270 and MU-E-175 s e l  
were found f r e e  from t h e  w i l t  and rootknot  nematode. 
For t h e  1982-81 season,  we have formulated an ' I n t e r n a -  
t i o n a l  Pigeonpea W i l t  Nursery'  com[)rlslng 60 lines wlth treclllent w i i t  
s u scep t ib l e  check. The nursery e n t r i e s  w i l l  be t e s t e d  i n  ICIRISAT, 
Kenya and Malawi a g a i n s t  t h e  w i l t  i n  t h e  1982-83 season.  
C. Ef fec t  of crop r o t a t i o n  and in te rcropping  or1 - w l ~ t  incidence 
A 4-year experiment on t h e  crop r o t a t i o n  and in te rcroppinq  
on t h e  incidence of pigeonpea w i l t  i n  t h e  V e r t i s o l  s i c k  p l o t  ' B '  was 
s t a r t e d  i n  1979-80 i n  co l l abo ra t ion  with Cropping Systems s c i e n t i s t s  
( s ee  pu l se  pathology (Pigeonpea) Report of Work 1979-80 f o r  more d e t a i l s ) .  
Here we a r e  present inq  t h e  f o u r t h  (final) :?ear r e s u l t s  (1982-83). 
The w i l t  incidence in d i f f e r e ~ t  t rea tments  was recorded a t  
monthly i n t e r v a l s .  The average f i n a l  w i l t  d a t a  a t  t h e  time of ha rves t  are 
presented  i n  Table 36. The w i l t  was 28% i n  t h e  continuous sorghum/pigeon- 
pea in te rcropped  t rea tment  i n  comparison t o  31% i n  t he  continuous sole 
pigeonpea. Least  w i l t  incidence (15%) was recorded where t h e r e  was a 
Table 36. Effect of crop x o t a t l o n  and intercroppinq 
o n  the incidence of pigeonpea wilt at the 
time of harvest in a wilt s i c k  t ' lot.  
Average p e r c e n t  
w i ~ t b  
a The year of the trial i n  each t r e a t m e n t .  1s m a r k e d  
with circle. 
b~veraqe  of four rep1 lcatlons . 
P - Pigeonpea: HP - I C P - 8 8 6 3 ;  S - Sorghum; 
C - Cotton; M - Maize; T - Tobacco; 
F - F a l l o w .  
3-year break between pigeonpea by rjrowing sorghum. I t  was a l s o  observed 
t h a t  one p a r ' s  break between pigeonpea by fa l lowing ,  o r  by growing crops 
l i k e  sorghum o r  tobacco,  showed the  w i l t  i.ncidence of 313, 16%, and 6 7 % ,  
r e spec t i ve ly .  I n  case  of ICP-1, t h e  averaqe w i l t  incidence i n  sorghum/ 
pigeonpea t rea tment  was 20% i n  comparison t o  98% i n  cont inuous pigeonpea, 
When pigeonpea (ICP-1) was in te rc ropped  with maize fo r  t he  second t ime,  
w e  observed a s  much as  80% w i l t  a g a i n s t  98% i n  s o l e  pigeonpea. Both 
co t t on  and w i l t  r e s i s t a n t  pigeonpea (ICP-8863) r o t a t i o n  t rea tments  f a i l e d  
t o  reduce t he  w i l t  incidence i n  t he  subsr.iluent ICP-1 Flqeonpea. 
Like previous y e a r s ,  we also est imated t h e  I,':ls rr-im propagule: 
and Heterodera c y s t  popula t ions  i n  a l i  t he  t rea tments  a t  t he  time o f  sowing 
and a f t e r  ha rves t  of c rops ,  The summarized r e s u l t s  a r e  !-'resented i n  
Table 37 .  Af te r  t he  ha rves t  of c rops ,  the  averacje r.~mber of Puslzrlw~ 
propagules/g of d r y  s o i l  decreased (48 t o  98 propasu les )  I n  StP+S+F, 
P+S/P+S/P+S/P, M/P+M/P and RP+F t.reatments. The average riurber ' i f  
Heterodera cysts/250 m l  s o i l  a l s o  decreased In many tredt inents .  
D. W i l t  observations i n  the-cropl;in(j systerr~ t r  l d l s  
Six teen  d i f f e r e n t  yenotypes were t e s t e d  f o r  t h e i r  y i e l d  
p o t e n t i a l s  under s o l e  and sorghun~/pigeony~ea in te rc roppin?  system by our 
Cropping System Aqronomists In RP-4 f i e l d .  Nearinn harves t  t ime most 
of the experimental  a r ea  showeti tyy. i :~al  I'usarim w i l t  d i s e a s e  i n  piyeon- 
pea. We recorded w i l t  1nc:idence i n  both s o l e  dnd ~ n t e r -  
cropped pigeonpea i n  a l l  t h e  threr* r e p l i c a t i o n s .  The average w i l t  lncidenc '  
d a t a  a r e  presented i n  Table 313. t 'our w i l t  r e s i s t a n t  i l n e s  ( I C P - 1 - 6 ,  Hy-3C, 
BDN-1 and C-11 )  showed 20% cr l e s s  w ~ l t  l n  both t he  systems.  However, 
i n  t he  remaining 1 2  l l n e s  we ohserved 'Jery less WI:*. i n  sc~rghum,/pigeonped 
i n t e r c r o p  system than t he  s o l e  piqeonpea. This  again confl-ms OUr resl l l tc  
obta ined  from our  4-year s t u d i e s  i n  t h e  w i l t  s ~ c k  p l o t .  
E. E f f ec t  of monthly p l an t i ng  on  wil t .  incidence 
--- -- 
Five w i l t  s u s c e p t i b l e  l i n e s  (ICP-L371:8, -6997, -7065, T-21 
and No.1258) were sown i r i  June ,  J ~ l l y ,  August, September, and October 
1982 i n  t h e  A l f i s o l  s i c k  p l o t  ' A '  t o  study t he  w l l t  ~nc lde r l ce .  Monthly 
average w i l t  incidence d a t a  a r e  summarlzed i n  Table 30.  A l l  t h e  f i v e  
l i n e s  showed above 76.7% w i l t  i n  t7unc, ,July and Auqust sowing and t h e r s -  
a f t e r  t h e  w i l t  incldence qradilally ciecreased, S iml la r  r e s u l t s  were 
ob ta ined  i n  t h e  previous year a?s.<. T h l ? :  !it.l;,s i r !  ,-;il t i v a t i o n  of even 
s u s c e p t i b l e  l i n e s  In  September-Oct-cber r ;owlnqs  w l t t l  Less w i l t  i nc ldence ,  
F. Ef fec t  of f e r t  i l l z e r  a p p l ~ c a t l o n s  on w l l t  lncidence 
The experimental d e t a i l s  were cjiven in our Pulse Pathology 
(Pigeonpea) Report of Work 19H1-?I. The same t rea tments  were repea ted  i n  
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Table 38. React ion of d i f f e r e n t  pigeonpea genotypes t o  w i l t  under s o l e  
and sorghum in te rcropped  system i n  RP-4 f i e l d  i n  1982 K 
Pigeonpea 
genotype 
Percent  w i l t  ' 
So le  Sorghum/ 












SE for s o l e  vs i n t e r c r o p  wi th in  genotype = 10 
SE f o r  genotypes w i th in  s o l e  and wi th in  i n t e r c r o p  systems 911 
'.hveraqe of t h r e e  r e p l i c a t i o n s .  
' w i l t  r e s i s t a n t  l i n e s .  
Table 39. E f f e c t  of monthly p l a n t i n q  of f i v e  s u s c e p t i b l e  pigeonpea lines 
on w i l t  inc idence  i n  t h e  A l f i s o l  w i l t  s i c k  p l o t  ' A '  
C u l t i v a r /  Percent  w i l t *  
l i n e  June J u l y  August Septunbrr  October 
ICP-2376 100.0 100.0 92.2 69 .3  40 .2  
ICP-6997 100.0 1 0 0 . 0  89.8 6 7 . 7  40.6 
ICP-7065 97.7 98.8 76.7 63.7 32.6 
T-21 96.6 98.0 78.5 66.4 48.6 
No. 1258 98.1 94.8 80.8 71.2  60.3 
- -. 
*Average of four  r e p l i c a t i o n s .  
1982 K a l s o  i n  the  Ver t i so l  s i c k  p l o t .  The ~ e s u l t s  a r e  presented i n  
Table 40. 
Table 4 0 .  E f f e c t  of f e r t i l i z e r  appi  cation o n  pigeonpea w i l t  incidence 
i n  ICP-2376 and BDN-1 l i n e s  In +,he V e r t i s o l  s i c k  p l o t  
Treatment -- W i l t  - .-lllcidence ( % )  
R- 1 R- 2 R- 3 Average 
-------- 
ICP-2376 100 kg N 
100  kg P 
100 kg  i\ 
5 kg B 
5 kq Mn 
5 kg Zn 
Non t r e a t e d  check 
BDN-1 100 kg P 
Non t r e a t e d  check 
ICP-23'76 showed more o r  less ~ m e  l e v e l  of w i l t  i n  a l l  the 
t rea tments  including nun-treated check. Apl;llcation of 100 kq P205 
increased w i l t  incidence i n  BDN-1 (a w l l t  t o l e r a n t  c u l t i v a r )  over the 
non-treated check. The experiment wds concluded. 
; Demonstration t r i a l  
--- 
The reac t ion  of 10 w l l t  resistant o r  t o l e r a n t  l i n e s  along 
wi th  d suscep t ib le  check (ICP-2376) i r~cluded i n  the  clernonstratlon 
t r l a l  a r e  presented i n  Table 4 1 .  
Nine l l n e s  showed l e s s  than 10% w l l t  whereas ICPL-270 showed 
24.6% w i l t .  The suscep t ib le  ICE'-2376 showed 9 6 . 3 %  w i l t  incidence.  
ICP-8858 (ICP-1-6 s e l )  yielded 2123 kij gr 'ain/ha. 
I V  . WILT : LAE%ORATORY/GREENHOW STIJDIES 
A .  Further  s t u d l e s  on variation I n  the  w i l t  pathogen 
During the  1982-83 season,  we c o l l e c t e d  F. udwn i s o l a t e s  
from Kanpur, Varanasi ,  Dholi,  I A R I ,  Kdlydnpur and Jaqdishpur l o c a t i o n s .  
We t e s t e d  the  pathoqenic i ty  o f  these  i s o l a t e s  on 10 pigeonpea l i n e s  i n  
p o t s  under greenhouse condi t ions .  Ten seed l ings  of each l i n e  were used 
f o r  t e s t i n g  a g a i n s t  each i s o l a t e .  The summarised r e s u l t s  a r e  presented 
i n  Table 42. 
Table 41. Results of screening of pigeonpea wilt resistant lines in 
demonstration to wilt at ICRISAT Center during 1982 K 











ICP-2376* (susceptible check) 
*Average of 10 plots. 
Table 42. Reaction of 10 pigeonpea lines to six isolates of htcsarim udma 
Reaction of pigeonpea lines b 
Isolate ICP- ICP- No. ICP- ICP- ICP- ICP- ICP- ICP- ICP- 
Kanpur S M S S R R S S - R 
Varanasi S S S S S R S S S S 
Dholj S S S S S R S S S S 
IARI S S S S S R S S S S 
Kal yanpur S S S S S S S S S S 
Jagdishpur M S S S S R S S R R 
a Observations were recorded 60 days after inoculation, 10 seedlings for 
each line were used. 
b~ = Resistant (0 to 20% wilt) 
M = Moderately resistant (21 to 50% wilt) 
S = Susceptible (51 to 100% wilt) 
Isolates from Varanasi, Dholi and IARI showed an identical 
reaction on all the 10 pigeonpea lines. Only ICP-8863 was found resistant 
to -- five of the six isolateststed. The Kalyanpur isolate caused susceptible 
r e a c t i o n  on a l l  tile l u  l i n e s .  The Kanpur and Jagdishpur i s o l a t e s  were 
d i f f e r e n t  f rm each o thes  . 
A .  Non-seed borne na ture  of ?. d m  
----- -.--- 
Seed t ransmission of the  w i l t  fungus has been repor ted /  
suspected by s eve ra l  workers.  On t he  con t r a ry ,  Mohanty (1946, Indian 
J .  Ayr l .  Sciences 16:379-390) repor ted  t h a t  P. u d m  was not c a r r i e d  
wi th in  t he  seed.  The r ecen t  r epo r t  on i n t e r n a l  seed-borne na ture  
i'. u d m  (Jeswanl and Gemawat, 1981. 3rd .Internclti..:nal Symposium on 
p l a n t  pa th ;  New Delh i ,  UBC. 14-18) was not  concltisi~7e because t h e  
pa thoqencc i ty  of  F. udwn i s o l a t e d  was not proven. Slnce we a t  ICRISAT 
a r e  rnvolved i n  cionsiderable i n t e rna t i ona l  exchanlie of pigeonpea seed ,  
we i nves t i qa t ed  l r i t e rna l  seed-borne na ture  of t he  w i l t  funqus. 
Seeds of f i v e  w i l t  s u s c e p t i b l e  l i n e s ,  ICP-1, - 2 3 1 ,  -2376, 
-6997 and LRG-30,  qrown i n  a w i l t  s i c k  p l o t  a t  ICKI3A11' c e r ~ t e ~  were 
used i n  a l l  t he  s t u d i e s .  Four hundred seeds of each l i n e  were t e s t e d  
by t h e  b l o t t e r  t e s t  and a l s o  on a modified Czapek-Dox agar medium. Seeds 
were su r f ace  s t e r i l i z e d  by d ipping  f o r  3 m i n  i n  2-5% sodium hypochlor i te  
0 
and p l a t e s  were incubated a t  25 C t o r  1 week i n  a cycleof 12 h r  of near 
UV l i q h t  followed by 1 2  h r  of  darkness .  Numbers of seeds germinated and 
colonized by F .  u&rn were recorded.  We a l s o  conducted t he  growing-on 
t e s t  i n  a greenhouse. Germindtion was recorded 15 days a f t e r  sowing and 
s eed l ings  were observed f o r  wilt .  symptoms u ~ l  t o  60 days .  
Fuscrrvk-i u d m  was not. p resen t  e i t h e r  i n  t h e  b l o t t e r  or i n  
t h e  modified Czdpek-Dox t e s t s .  I n  t he  b l o t t e r  t e s t  t he  percent  seed 
qennina t ion  i n  ICP-6997 (58%)  and ICP-2376 (74%)  was lower than o ther  
t h r e e  l i n e s  ( ranqe  238-93s). I r i  t h e  qrowing-on t e s t  a l s o ,  no w i l t i ng  was 
observed i n  any of t he  f i v e  l i n e s .  However, t h e r e  was a reduc t ion  i n  t h e  
percent  germination of seeds c o l l e c t e d  From wi l t ed  p l a n t s  ( range 72 t o  91%) 
i n  a l l  t he  f i v e  l i n e s  i n  comparison t o  seeds from hea l thy  p l a n t s  ( range 95 
t o  1 0 0 % ) .  The pos s ib l e  reason f o r  t he  poor germinat ion of seeds from 
wi l t ed  p l a n t s  may be due t o  wrinkled seeds p r e sen t  in  t he  pods of d i seased  
p l a n t s .  
Eventhough, t h e r e  have been con t r ad i c t i ng  r e p o r t s  on t he  
i n t e r n a l  seed-borne na ture  c-,f I ; .  :iJw/, clur d e t a i l e d  - - -  s tud i e s .  . c l e a r l y  
i n d i c a t e  t h a t  t he  pigeonpea w i l t  pathoyen is  not i n t e r n a l l y  seed-borne. 
The piqeonpea seed mycoflora inc lud in[ .~  t he  ex te rna l ly-borne  F'. udwn can 
be e f f e c t i v e l y  con t ro l l ed  by seed d re s s ing  wi th  Benlate  T @ 3g/kg seed.  
Fur ther  work on seed-borne na ture  of F. udwn i n  pigeonpea i s  i n  p rog re s s .  
V.  PIIYTOPHTHORA BLIGHT 
A .  Screening f o r  r e s i s t a n c e  i n  p o t s  
I n  t h i s  technique,  p l an t i ng ,  i nocu l a t i on ,  and recording 
observa t ions  were done a s  descr ibed i n  Pulse Pathology (Pigeonpea) Report 
of Work 1977-78. We used only the  P3 (Kanpur) i s o l a t e  t o  screen the 
breeding mater ia ls  and gennplasm accessions.  
1. Germplasm 
Additional 4168 gennplasm accessions were screened agains t  
the P 3  i s o l a t e  i n  pots under greenhouse condit ions.  None was four~d 
r e s i s t a n t .  However, germplasm accessions showing l e s s  than 50% b l igh t  
incidence were se l fed  f o r  fu r the r  t e s t i n g .  
2 .  Breeders' mater ia l  
Four hundred and twelve early-maturity mater ia ls  from our 
Hissar sub-center were screened i n  pots.  None of the l i n e s  showed 
res is tance  t o  the P3 i s o l a t e .  The b l igh t  incidence ranged from 4 4 . 4 %  
to  100%. 
Another s e t  of 9 l i n e s  received from breeders '  was a l s o  screened 
against  the P3 i s o l a t e  and none showed r e s i s t a n t  react ion iTable 4 3 ) .  
Table 4 3 .  Results of screening of some breeder ' s  se lec t ions  fo r  
Phytophthora b l igh t  r e s i s t ance  by the  pot cu l tu re  technique 
S.No. Pedigree No. of Percent p lan t s  b l i g h t  
3. Late-maturi ty Pigeonpea Adaptation Yield Test (LPAY) e n t r i e s  
Nineteen e n t r i e s  from the Late-maturity Pigeonpea Adaptation 
Yield t e s t  were a l s o  t e s t ed  agains t  the  P3 I s o l a t e .  None showed r e s i s t a n t  
react ion (Table 4 4 )  . 
Table 44. Results of screening of Late-maturity Pigeonpea Adaptation 
Yield Test (LPAY) entries for Phytophthora blight resistance 
by the pat culture technique 
Ped iqree No. of 
plants 
Percent 
L? i ght. 
4. Entomoioyically promrslng llnes 
Twenty-elqht llnes from the Test-I and 57 lines from the 
Test-I1 were screened In 1)ots. None of the llnes showed reslstant 
reaction to the P 3  1so1,ite (Table 45 and 46). 
5. Entries lncluded in Arhdr Coordinated Trials 
Twenty-seven entries included in Extra Early Arhar Coordinated 
Trial (EXACT), Early Arhar Coordinated Trial (EACT) and Arhar Coordinated 
Trial-1 (ACT-1) ot the A 1 1  India Coordinated Pulses Improvement Program 
were screened against the P3 isolate. All the entries showed susceptible 
reaction (Table 3 7 ) .  
6. Reaction of the P2 resistant lines to IARI and BHU isolates 
The Phytophthoru isolates collected from IARI and BHU centers 
were tested on 18  and 16 P2 isolate reslstant lines in pots, respectively, 
T a b l e  4 5 .  R e s u l t s  of s c r e e n i n g  of e n t o m o l o g i c a l l y  p r o m i s i n g  p i g e o n p e a  
l i n e s  ( T e s t - I )  P h y t o p h t h o r a  b l i g h t  r e s i s t a n c e  by t h e  p o t  
c u l t u r e  t e c h n i q u e  
P e d i g r e e  No. of p l a n t s  
Percent 




P r a b h a t  x 3193-12-El 
























Table 46. Results of screening of entomologically promising pigeonpea 
lines (Test-11) Phytophthora blight resistance by pot the 
cult-ure t echn ique  
S.No. Pedigree 














































































Table 46. Contd. 
PPE-38-2-4ER 










NP (WR) -15 (check) 
ICP-3228-El-3EB 
Sehore-197-3EB 




ICP-1914 (IG) E2 
ICP-7537-El-4EB 
Table 47. Results of screening of Extra Early Arha~. Coordinated Trial 
(EXACT) , Early Arhar Coordinated Trial (EACT) and Arhar 
Coordinated Trial-1 (ACT-11 entries for Phytophthnra blight 
























T- 2 1 
ICF'L-6 
The r e s u l t s  a r e  p r e s e n t e d  i n  Table 4 8 .  
I n  g e n e r a l ,  t h e  IARI i s o l a t e  r e s u l t e d  i n  more b l i g h t  
i n c i d e n c e  ( r a n q e  7 8 . 5 %  t o  100%)  t h a n  t h e  BHU i s o l a t e  (39 .2% t o  100%)  
F u r t h e r  s t u d i e s  on t h l s  a s p e c t  a r e  i n  p r o g r e s s .  
B .  FURTHER STUDIES WITH METALAXYL 
We c o n t i n u e d  o u r  s t u d i e s  on t h e  e f f i c a c y  of m e t a l a x y l  on 
P h y t o p h t h o r a  b l i g h t  i n c i d e n c e  d u r i n g  t h e  1982 r a i n y  s e a s o n .  T h i s  
s e a s o n  we a p p l i e d  t h r e e  s p r a y s  of m e t a l a x y l  (500 ppm of  CGA 48988 
s o l u t i o n  2 5 % )  a t  month ly  i n t e r v a l s  s t a r t i n g  from 1 5  d a y s  a f t e r  sowing 
i n  a d d i t i o n  t o  s e e d  t r e a t m e n t s  ( 1 . 7 5 ,  3 .50  and 7.00 g a . i . k g / s e e d ) .  
The t es t  was c a r r i e d  o u t  i n  t h e  multirle d i s e a s e  n u r s e r y .  The n a t u r a l  
i n c i d e n c e  on n o n - t r e a t e d  check p l o t s  was 56% and 83% a t  60 and 90 d a y s  
Table 48 .  Reaction of some P2 r e s i s t a n t  pigeonpea 1 i n e s  t o  t he  IARI 
and BHU i s o l a t e s  of Phytophth7~a i n  t he  pot  c u l t u r e  
technique 
S.No. Pedigree 
I ARI BHU 
No. of Percent  No. of Percent  
p l a n t s  b l i g h t  p l a n t s  b l i g h t  
- 
a f t e r  sowing, respec t ive ly  (Table 4 9 ) .  Spray t reatment  alone o r  a 
Table 49. Eff iciency of metalaxyl seed and spray t rea tments  on t he  
incidence of Phytophthora b l i q h t  under f i e l d  condi t ions  
during t he  1982 r a iny  season 
Meta lwyl  
g/a . i/kg seed 
Percent  Percent  b l i g h t  a 
Emergence 60 DAP 90 DAP 
Only spray treatment b 
a Average of four  r e p l i c a t i o n s .  
b ~ p r a y e d  t h r i c e  a t  monthly i n t e r v a l s  with metalaxyl  (CCA 48988) s o l u t i o n  2 5 9 .  
combination of spray and seed t reatment  rcsir l ted i n  l e s s  than 2 5 $  b l i q h t  
incidence i n  comparison t o  83% i n  t he  check p l o t  a t  90 days a f t e r  sowing. 
We a r e  planning t o  conduct t h l s  expel'iment w j t l ,  new f o m u l a t i o n s  of Vetd -  
l axy l  i n  t h e  next  r a iny  season. 
C . MULTILOCATION TESTINC 
The ICAR-ICRISAT iJnif'orm Trial.  i o r  Piqeqnped Phyt.ophti~ora Rl inh t  
Resis tance (IIUTPPBR) was proposed and or(; , inizcd by t h e  p a r t i c i p a t i n y  
Pa tho log i s t s  at. t he  A l l  Ind ia  Kharif Pu lses  Norkshoy.~ held a t  Jabalpur  i n  
Apr i l  1982. One hundred t e s t  e n t r i e s  (mose-ly ICFISAT-P? i s o l a t e  r e s i s -  
t a n t  l i n e s )  and one b l i q h t  su scep t ib l e  cultiuar, Hy-3C: (1CF'-7119) were 
inc luded .  The e n t r i e s  were t e s t e d  a t  ICRISAT c e n t e r ,  IARI, Kanpur and 
BHU l o c a t i o n s .  The r e s u l t s  a r e  presented In Table 5 0 .  
A l l  t h e  l i n e s  showed sr lscept iblc  redctii.,n a t  ICRTSAT cen t e r  i n  
Field sc reen inq .  In BHU, Varanas i ,  t h e  following l i n e s  showed 20% o r  l e s s  
b l i y h t  incidence i n  a f i e l d  t e s t  : ICP-765'1, -7701, - 7 8 3 7 ,  -8087, -8141, 
-8214, -8248, -8258, -8282, - 8287 ,  -8289, A M - I ,  KPRR-80-2,  KPBR-80-3 and 
KPBR-80-1-4. In  Pantnacjar, o v e r a l l  disease incidence was l e s s  even i n  
t he  s u s c e p t i b l e  l i n e  i n  t he  f i e l d  sc reen inq .  The r e s u l t s  .ire not cons i -  
dered f o r  eva lua t ing  t he  t e s t  l i n e s .  Since t he  n a t u r a l  incidence was low 
a t  IARI, New Delhi a l l  t h e  t e s t  and s u s c e p t i b l e  e n t r i e s  (10 p lan t s / en t ry )  
were inocula ted  with a pure c u l t u r e  of P h ~ t c ~ h t h o r a  by stem in ju ry  method. 
The followinq l i n e s  showed 20% o r  l e s s  b l iuk , t  incidence : TCP-339, -580, 
-913, -934, -1151, -1950, 2153, -2653 ,  -375'1,  -7754, -8103, -8282, KPBX- 
80-2 and KPBR-80-3. 
Table 50. Performance of e n t r i e s  included i n  t he  f i r s t  ICAR-1C.RISAT 
Uniform T r i a l  f o r  Picyeonpea Phytophthora Bl iqh t  Resis tance 
(IIUTPPBR) aga in s t  t he  Phytophthora b l i g h t  a t  four  locat ior ls  
i n  Inciia 
S.No. E n t r y  No. Percent  b l i g h t  -. - ---- ICRISAT BHU Pantnaciar IARI 
Table 50. C o n t d ,  
Table 50.  C o n t d  
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Table 50, Contd. 
a The s u s c e p t i b l e  check 
b ~ o t  e s t e d  
PROJECT: PP-PATHa2 (81) : STUDIES (ON STEHTLI :'.f M.lO:,&IC U-' r : r ; : . ( ~ ~ p y ~  
I. SUMMARY 
1. Emphasis continued cin l a rge  s c , ~ l e  s%:rc?nl.n(7 &-:f c~zr-rnplasm and 
breeding materials for res i s ta i tce  ; : i , ! . i l i t . y  mosal.'. ~Sf.1) , .irid 
 sola at ion of t h e  causa l  anent oq t:l~e ?i.se,~st.. 
2 .  By followinq var  lour; pu r i f i c a t i n r i  ~~ r ,>ced i~ re . - ;  I r!~;,r, t-1-1: r .  f ~ ~ X I I C I I ~ S  
rods  were c o n s i s t e n t l y  observed Fir t h e  p a r t i a l  1 !. :-,ilr i f i e d  ;Irepara- 
t i o n s  but  only i n  v e r y  low numbers. 
3 .  Long, t h i n  Flexuous, v i r a s - l i k e  ;)art-iclcs w c l r c  ,3150 nbserved i n  
u l t r a t h l n  s ec t i ons  of l e aves  o f  % ? ~ ! ~ ~ o l ~ n  t'-'??c-.~?s?:p iinft?:teri with 
s t e r i l i t y  mosaic. However, no suc!~ p a r t  l c l e s  were> c~bserved In 
u l t r a t h i n ,  s ec t i ons  from t h e  !-lattioqen-uar1.7-i ,:q cri:!yjiivld mi tes ,  
Aceria L-n jan i .  
4 .  Attempts on sap trarlsmlsslon < i f  thh i a u s a l  .,gent <;I sM uiseasc .  by 
using d i f f e r e n t  methods were unsuc:r.e:;sf~;l ar. !-1iqta~,r-!,-lea a n ~ i  
L .  S, sinensis; Mosaic symptoms develorled on .V"c;3i:'t~~i n - e ? ~ t , ; l A ~ i . 7 m ,  
however, back i nocu l a t i ons  to fl. ! - : i r . t h ~ n t ~ - i  and s i ~ s c e p ~ - i b l e  
pigeonpea were neqat ive 
5 ,  A hea l t hy  (Pathogen-free) colony of t he  mite Acccr-ia c?cr;iani, the  
vec to r  of s t e r i l i t y  mosaic pathogen, was r a i s ed  and na in ta ined  
on BDN-1, a s u s c e p t i b l e  v a r i e t y ,  without  product ioo of SM symp- 
toms. Thus, we ru l ed  o u t  t he  possibility of t he  s t e r i l i t y  mosaic 
d i s e a s e  a s  t he  case  of mite toxemi,i, as suspected i n  th? l ~ r e r a t u r e ,  
b.  Resul t s  of pathogen-vect.r)r r e l a t i o n s  i nd i ca t ed  t h a t :  ( 2 )  CI 
s i n q l e  mite  can t ransmi t  the  pathocjen, and ( i i )  mi tes  rc:qull-ec 
a minimum of 5-min a c q u i s i t i o n  access  per iod  t o  acqui re  t h e  
pathoqen and a minimum of 30-m.in i nocu l a t i on  access  period t o  
t ransmi t  t he  pathoqen. 
7 .  Mites were unable to mul t i p ly  on 21 of t he  24  SM-resistant and 
t h r e e  of t he  10 S M - t ~ l e r a n t  ai:cesslgjnS t e s t e d .  However, these 
were de tec ted  i n  low numbers on leaves  of t h r e e  % - r e s i s t a n t ,  
f i v e  r inqspot  and fr31lr mild mosaic pigeonpea acces s ions .  A l l  
t h e  four  SM-susceptible piueonpea 1 eaves and A t:i?,os:'iz ~?a,;ar?z'.+'oZ~~:~: 
t e s t e d  supported mite  mu1 t i p l i c a t  ~ c ; r i .  
8.  Mul t ip l i c a t i on  of mi tes  on SM-affected BDN-1 plant:  showed dn 
11-fold i nc r ea se  over hea l thy  RDN-I p l a n t s .  
9 .  Mites survived up t 2 7 2  ~ i o u ~ s  o r ]  ie- dtched leaves ( i t  .,usce- 
p t i b l e  B D N - 1 ,  uy  t o  3 h r 5  o r  t he  SM-resistant ICP-3783 an3 up  t o  
. I 2 2  h r s  nn A .  scarabaeol : P R .  
Mites were observed on leaves , j f  A ,  scarabaeoides growing i n  t h e  
pigeonpea mul.tlple d i sease  nlirsery i n  December but  not i n  March 
1982. However, these rn:rcs were not i n f e c t i v e .  Mites were not 
observed c)n leaves of 4. seriL?eid, A .  c!atjanifoliu, and any of the  
s i x  weed species ln  the SMD nursery. 
Mites could not Lransmlt the  SM ~jathogen t o  N .  benthamiana and 
ScopoZicr ,::'nena :a. 
In an att.empt t o  loca te  an aca r i c ide  ( s )  with d i f f e r e n t i a l  e f fec t ive -  
ness agains t  eriophyid and Yeetrangchs mites ,  we found t h a t  a l l  the  
three  - icar lc ldes ,  t e t r a d i f o n  (Tedion) , quinomethionate ('Morestan), 
and dicofol  (Kel thane) ,  were highly e f f e c t l v e  in  con t ro l l ing  
2 .  ?a,-?nv4 i n  addi t ion t-o ?et!lrzn:ichus sp .  
Results of the s tud ies  on the  spread of s t e r i l i t y  mosaic i n  the  
f l e l d  confirmed l d s t  y e a r ' s  r e s u l t s  t h a t  the wind played an  impor- 
t a n t  r o l e  In t h c  spread of the  mite vector and ul t imate ly  the  
disease. The : ) a t t e rn  and r a t e  of d i sease  spread was determined by 
the  wind d i r e c t i o n ;  t h e  d i sease  spread un t o  2000 m i n  t he  downwind 
direction b u t  only u! t o  25  m aga ins t  the  wind. 
Screenlnq oi germ! lasm Liccesslons and breedlng mate r l a l  was done, 
t h r 3 u s h  f le ld  and : o t  screenlncj. Llke l a s t  year ,  the  infector- 
hedge technli ue  was foi lowed fo r  the 3rd year and found verv 
e f f e c t ~ v e  for la r ( je  sca le  f l e l d  screenlnq a s  the  average incidence 
of the dlsedse In the SMD nursery was 99.9% (range of 99.7 t o  100%) 
The leaf-qtal  1 l n q  was adonted for  pot screening.  
A la rge  amount o f  qermi lasm accessions and breeding mater ia l  was 
screened Ln the  SMD nlirsery. 
The 100 s ing le  r l a n t  r j r ~ y e n i e s  from 1 2  r e s i s t a n t  and 41 segregating 
accessions t-hat have beer1 se lec ted  s ince  t h e  1976/77 season were 
screened, and 27 ~ r o q e n i e s  from 11 accessions and 32 progenies from 
28 accessions stiowed 111,. i o ~ m  res i s t ance  (disease-f ree)  . 
Nine progenies from f ~ v c  1379 r e s i s t a n t  accessions and 3 2  progenies 
from 1 3  segresating l l n e s  sk~owed uniform r e s i s t a n c e .  From 1980 
germplasm selections,  1:17 r:roqenles from 7 1  accessions were uniformly 
r e s i s t a n t .  
Out of 470 new :,rermpl.d>;rn dccessions mostly belonging t o  the  l a t e -  
maturi ty group, 89 were uniformly r e s i s t a n t .  
O f  the  1 2  jirogenles from six accessions with mild mosaic symptoms, 
one was uniformly resistant , two showed a mixture of SM + MM 
symptoms, whereas t h e  remaininq 9 proqenies showed uniform MM 
symptoms. 
Thi r t een  o f  t he  14 i)r;yerii es t r : ~ ) m  19bb H D N - 1  se lec t ic ; r~s  a ~ d  t i i ree 
. - of t he  13 !.,roqenies from l!jhl  2P:l--i scicct.itsns wera ~ . i ~ * i s r m l ; ;  
r es i s tan t : .  
Out of 58 proqenies  selectee! ':.on1 t h e  7sJ-',;;.t.h~5 and ~ ~ d f i  y -a:; sta ant 
l i n e s  of 1980 and 1981 tes t r ld ,  2 4  pr~.,.lr_;,.;t.s o f  I.:) .LLIIC:-; s i~ .wed 
uniform r e s i s t a n c e .  Hut none of  t.he 28 n e w  el,tornolcrrllr.all~! !Ironis- 
inq l l n e s  t e s t e d  was r e s r s t a n t  t o  ;t.el i i i t y  rnosalc. 
Out of 10  progenies  se lec te t l  fror t h r e e  n.11 Iridi<i i ' : ~ o r . l  ii,.it.ec! T r i a l s  
(ACT)  i n  1980 and 24 proqenit!~ sei .ected r'rom .L 3 ACT ! i r ~ e s  : r .  1981 
screened ,  dl1 t.he Lour LIrocjen~e:? from it:PL-H" and follr Frnrn TC:?L-l?h, 
and l l n e s  AL-15, ICPL-234 and MA-97 sl~owel-1 un~t 'o rm r t?s i : ; tance.  
Only two e n t r l e s  (Bahar and !4A-97 c)f ACT-3)  were r e s l  s:.,311t q; l t  ,f 
74 e n t r i e s  included i n  d i f f e r en t .  1982 AC'Ps.  
A l a r g e  amount of breedinq rna te r la l  scrc.enr-d .:-!cll;Jr;cl c.ar;:,--mat~urlty 
m a t e r i a l  (Hr s sa r ) ,  l . ~ n e s  from the  I 'n ivcrs1t) l  01 Gueen? I a n d ,  erit r i e s  of 
MPSRY, BDN-1 and C - 1 1  back cross F':, mat-erial , male--. t:er-! 1 e 1 l n e s ,  
SMD-resistant and t o l e r a n t  E'4 proyclile:; arid Sulkr,, 1ricd:um-matl~irity 
ddvance l i n e s  and late-m,lt.ur i ty : , roqenles  f r on ICP-6,99':. 
Out of 135 proqenies  sel.ectc?d from r e s i s t a n t  and s e c ? r e q a t i ~ ~ q  Lines 
sc reened ,  106 progenies  (48 from 1 2  l i n e s  of 1980 and 53 r > i  2 8  l ines  
of 1981) showed ur~iform r e s i s t a n c e .  0: an a d d i t i o n a l  ,412 ea r ly -  
ma tu r i t y  1 i n e s  from Hissar  t e s t e d ,  15 I i n e s  showed un15or-r res l s ta r ice  
and 1 2  l i n e s  showed q(109, d l s e a s e .  
Only one advance l i n e ,  1CPL-83, of t h e  49  ICPT, e n t r i e s  screened 
showed uniform res j s t . ance ;  t h r c e  o t h e r s  ( I C P L - 8 2 ,  -1.1b and - i 1 5 )  
showed 110% d i s e a s e .  Another l i n e ,  ICPL-262 of Medium-maturity 
Pigeonpea Adaptatlon 'r 'leld 'Trial (WAY) and a proqenv [)I ILPX 7 7125 
showed uniform r e s l s t a n c e ;  t h r e e  progenies  of ICPX 7'71.25 and MSP 4 
showed (10% dlseas t? .  ' ~ t  of 13 Late-maturit-y Piqeonpea Adai.)tation 
Yield T r l a l  (LPA", entr ie!: L ~ s t e d ,  oniv one iICPL-359) showed 
uniform r e s i s t a n c e ;  t h r e r  ; TUPL,-360, -3h6 and -371) showed .:lo% 
d i s e a s e .  
O u t  of 3; prnqenles  . l r i e  S Y - r ~ . ; ~ s t a r % t  ~nedi~nn--matl,rlty advance 
l l n e s  t e s t e d ,  10 ] , r oqen~es  or f ou r  ( I C P - 5 0 4 ,  7 3 0 7 6 ,  74041 and 7 5 2 6 0 )  
advance l l n e s  were In~fol-mlsr resistant. 
O f  t h e  66 l i n e s  from thy Univers i ty  of w e e n s l a n d ,  A u s t r a l i a ,  t e s t e d ,  
none was 11nifannly r e s i s t a n t !  however- t w o  l i n e s  (QPL-5b-B .nnd -59-B) 
showed 1 4  and 1.0% d i s e a s e ,  respec t ive1  y .  
Of  t he  23 e n t r l e s  Included i r ~  Medlum-maturity Pigeonpea S t e r i l i t y  
Mosaic Res i s t an t  Lines Yield Test  (MPSRY) t e s t e d ,  nine e r i t r i c s  
showed uniform res i s t ance .  Two progenies from ICPX 75268 
uniform res i s t ance .  
A l l  the 1 4  progenies of two BDN-1 backcrosses(BCZF2 of ICPX 79248 
and -79249) showed more than 70% disease .  Similar ly ,  a l l  the four 
pragenies of a  C - 1 1  back cross  ( B q F 2  of ICPX ,74243) showed more 
than 60% disease .  
out  of 240 male s t e r i l e  l i n e s  t e s t e d ,  only th ree  showed <25% 
disease;  a l l  the remaining 237 showed more than 70% d i sease .  
A t o t a l  of 15 out  of 4 1  F4 bulks of crosses involving agronomically 
good l i n e s  and SM-resistant and - to le ran t  accessions/l ines screened 
were se lec ted fo r  fu r the r  screening.  
Out of 140 F4 SM-resistant progenies from 12 crosses screened 
106 showed uniform res i s t ance .  From these ,  94 were se lec ted f o r  
fu r the r  use by breeders.  S imi la r ly ,  93 F4 to le ran t  (RS symptom) 
prcqenies showing uniform res i s t ance  (No RS t h i s  year)  were se lec ted 
fo r  fu r the r  use. 
None of the s i x  dwarf l i n e s  tes ted  showed (10% d i sease .  
Out of 41 e n t r i e s  included i n  the  1982 ICAR-ICRISAT Uniform T r i a l  fo r  
Pigeonpea W i l t  Resistance (IIUTPWR) t e s t e d ,  10 e n t r i e s  (ICP-8158, 
-8848, -9120, -9175, -9213, -9255, -11290, and -11296 and two s t r a i n s  
of A .  l i n e a h ,  JM-3366 and NKR-76) were r e s i s t a n t .  
Out of 84 progenies of ICPL-155, 100 of ICPL-146 and 105 of ICPL-269 
t e s t e d ,  only e ight  from ICPL-155 were uniformly r e s i s t a n t ,  o the r s  
showed disease ranging from 27 t o  100%. 
Seed treatment with carbafuran (Furadan 40 FP) improved emergence 
whereas T m i k  10 G reduced m e r q e x e .  Both the pes t i c ides  protected 
the p lan t s  from s t e r i l i t y  mosaic well up t o  4 5  days a f t e r  sowing 
(DAS). A t  70 DAS, only 1% of both the pes t i c ides  provided some 
protection t o  p lan t s  from s t e r i l i t y  mosaic; higher doses were in-  
f e c t i v e .  There was no treatment e f f e c t  apparent a t  90 DRS. A l l  the 
doses of Furadan 40 FP and 1% of T m i k  10 G d i d  a f f e c t  pigeonpea 
y ie lds ;  2 ,  3 ,  and 5% Temik  10 G reduced y ie lds  a s  compared with the  
untreated check. 
Results of t e s t inq  of 2 5  r e s i s t a n t  or  t o l e r a n t  ( r ingspot  symptom) 
l i n e s  a t  10 locat ions  through the ICAR-ICRISAT Uniform T r i a l  f o r  
Pigeonpea S t e r i l i t y  Mosaic Resistance (IIUTPSMR) showed one (ICP-1097 
t o  be r e s i s t a n t -  ( < l o %  d i sease )  a t  a l l  the  10 locat ions;  two l i n e s  (IcP-10984 and -11049) a t  e ight  locat ions;  and four a t  seven loca- 
t ions .  This year again,  the da ta  indicated exis tance  of s t r a i n ( $ )  
of the pathoqen/vector. Similar  conclusions could be drawn from 
the r e s u l t s  of a Pigeonpea S t e r i l i t y  Mosaic D i f f e r e n t i a l s '  Test  
grown a t  seven locat ions  i n  India .  
11. INTRODUCTION 
The p ro j ec t '  S tud ies  or, sterility mosaic of pigeonpea'  has been 
i n  ope ra t i on  s ince  1981 t o  ca r ry  ou t  work on: 
( a )  Biology of the pathogen 
(b) Epidemiology of t he  d i s e a s e  
( c )  Identification of  sources of r e s i s t a n c e  
( d )  I d e n t i f i c a t i o n  of s t r a i n s  of t he  pathogen, i f  any 
( e )  Mul t i loca t ion  t.estln!; o f  r e s i s t a n t  1 I nes 
( f) Disease s i tua t , ion  under d i f f e r e n t  crok, manaqement 
cand i t i o n s  . 
The work done on d i f f e r e n t  aspec ts  of  t he  d i s ea se  under t he  
p r o j e c t  dur ing  1982-83 i s  repor ted  here .  
111. BIOLOGY OF THE PATHOGEN 
E f f o r t s  t o  determine the  na tu re  of t he  causa l  agent  of t he  
d i s e a s e  were cont inued.  Different ex t . rac t ion  media and p c r l f i c a t i o n  
procedures  were t r i e d  t o  i s o l a t e  t h e  causa l  aqent .  P a r t i a l l y  p u r i f i e d  
preparations of t he  d i seased  and health:. l eaves  were observed i r i  the  
e l e c t r o n  microscope. 
A .  Purlf  i c d t i o n  and eiec:t.ron microscopy 
Dlf f e r en t  e x t r a c t    on medla t r l e d  and p u r i f l c a t l o n  procedures 
followed t o  l s o l l t e  t h e  causal aser.t  I r e  summarised below: 
1. Leaves were extract-ed I n  is .05M ::PO3 bu f f e r  PH 6 . 0  + 0 01M 
MgC12 a f t e r  ad ju s t i nn  t he  f i n a l  :lH to  8. i )  1r1 Waring b l ende l .  For 
i n i t i a l  c l a r i f i c d t l o n  bentonite :)reparat ion was added t o  t he  t he  l e a f  
e x t r a c t  i n  1 :  5 (v/v)  . T h i s  was c l a r i f i e d  by low speed c e n t r i f u g a t i o n ,  
3,000 r p / 5  m i n .  To t he  superna tan t  ben ton i t e  prepara t ion  was added 
drop by drop while s t i r r i n g  on co ld  till f l o c c u l a t i o n  occurred.  I t w a s  
kept f o r  10 min and then c l a r i f i e d  by low speed c e n t r i f u g a t i o n ,  8,000 rpm/ 
10 min. The superna tan t  was sharp  yellow I n  c o l o r .  Supernatant  was 
p r e c i p i t a t e d  by 4% PEG + 0.02 M NaCl and was d i s so lved  by cons tan t  stirr- 
ing f o r  2 h r s  on i c e .  The p r e c i p i t a t e ,  c o l l e c t e d  by 10000 rpn/lO m i n ,  
was dissolved in  0 . 0 1 ~  phosphate b u f f e r ,  pH 8 .0 .  The superna tan t  was 
s ~ b j e c t e d  t o  high speed c e n t r l t ' i ~ g a t i o n ,  28000 rpm/j h r s .  The p e l l e t  was 
soaked i n  1 m l  of 0,01 M PO4 b u f f e r ,  pH 8 . 0 ,  overn ight  a t  doc and was 
resuspended i n  more buf f e r .  The superna tan t  was c o l l e c t e d  by low speed 
c e n t r i f u g a t i o n ,  10000 rpm/lO m i n .  This  was observed in the  e l e c t t o r  
microscope a f t e r  s t a i n i n 5  with PTA and UA but no v i r u s - l i k e  p a r t i c l e s  
were observed. The m a t e r i a l  was run on 10-40% sucrose  g r a d i e n t s  i n  0 .01  M 
PO b u f f e r ,  pH 8 . 0 ,  a t  25000 rpm/3 hrs. No zone was observed. 4  
Bentoni te  p r e p a r a t i o n :  Ten g  of b e n t o n i t e  (F i she r  Bentoni te  
powder, USP) was suspended i n  200 mi of d i s t i l l e d  water  i n  Waring b lender .  
The p r e p a r a t i o n  was sub jec ted  t o  low speed c e n t r i f u g a t i o n ,  3000 g/2 min. 
The superna tan t  was sub jec ted  t o  another  cyc le  of low speed c e n t r i f u g a t i o n ,  
6000 9/15 min. P e l l e t s  were suspended i n  one ha l f  o f  o r i g i n a l  volume of 
0.01 M PO4 b u f f e r  a t  pH 8 . 0  by blending again  and kept  f o r  24 h r s  a t  4 ' ~ .  
Again 2 c y c l e s  of c e n t r i f u g a t i o n ,  3000 g / 2  min and 6000 g/15 rnin and 
resuspension procedure were followed. The f i n a l  suspension w i l l  have about 
40 mg/ml b e n t o n i t e .  
2 .  Leaves f rozen  i n  l i q u i d  n i t rogen  were powdered and e x t r a c t e d  i n  
0.05 M KP04 b u f f e r  pH 8.0 + 0.32 M Mercaptoethanol + 0 .01  M Na DIECA + 0 .01  
M MgC12 (1 :4 ,  u/v) i n  a  Waring b lender .  Bentoni te  p r e p a r a t i o n  from procedure 
number (1) was added t o  t h e  e x t r a c t  (1 : 5, V / v )  . Afte r  10 rnin it was sub jec ted  
t o  low speed c e n t r i f u g a t i o n ,  3000 r p / 2  min. Bentoni te  p r e p a r a t i o n  was added s 
and caut ioudy drop by d r o p  t o  s w i r l i n g  superna tan t  t ill  f l o c c u l a t i o n  occur red .  
After  keeping it f o r  10 rnin t h e  e x t r a c t  was c l a r i f i e d  by low speed c e n t r i -  
f u g a t i o n ,  5000 rpm f o r  5 min. The superna tan t ,  which was s h a r p  yellow i n  
c o l o r ,  was p r e c i p i t a t e d  by 4% PEG (carbowax 6000) + 0.02 M NaCl by c o n s t a n t  
s t i r r l n g  f o r  2 h r s .  The p r e c i p i t a t e  wa; c o l l e c t e d  by 10000 rpm/l5 min, and 
was d i s s o l v e d  i n  0.01 M bo ra te  b u f f e r  pH 8 . 3 .  This  was c l a r i f i e d  by low 
speed c e n t r i f u g a t i o n ,  5000 rpm/5 min. One ha l f  of t h e  e x t r a c t  was l aye red  
on 30% sucrose  pad of b o r a t e  b u f f e r  + 4 %  PEG; t h e  o t h e r  ha l f  was s u b j e c t e d  
t o  h igh speed c e n t r i f u g a t i o n ,  28000 rpm/3 hr wi thout  suc rose  padding. 
P e l l e t s  were c o l l e c t e d  i n  0 .01  M bora te  b u f f e r  pH 8.3  and observed i n  t h e  
e l e c t r o n  microscope a f t e r  s t a i n i n g  with PAT and UA.  Only a  few long Elexuous 
t h i n  v i r u s - l i k e  p a r t i c l e s  were observed 
3. Frozen l 0 4 a y - o l d  i n f e c t e d  l eaves  were ground i n  0 .05  M KP04 
b u f f e r  pH 8 .0  + 0.02 M Mercaptoethanol + 0.01 M Na DIECA + 0 .01  M MgCl 2 '  One vo l  of CCL t o  3  vol  of e x t r a c t  was mixed i n  Waring blender  f o r  2 mln. 4  F i l t e r e d  e x t r a c t  was s t i r r e d  f o r  10 m i n .  To t h e  superna tan t  from low speed,  
4000 rpm/lO min, 4 %  PEG + 0.02 M NaCl was added and s t i r r e d  till d i s s o l v e d .  
The suspension was incubated a t  4'2 f o r  100 min. The p e l l e t  was c o l l e c t e d  
by low speed c o n t r i f u g a t i o n ,  10000 rpm/lO rnin and was d i s s o l v e d  i n  0 .01 M 
bora te  b u f f e r  and c l a r i f i e d  by low speed c e n t r i f u g a t i o n ,  5000 r p / 5  rnin. 
One ha l f  of t h e  e x t r a c t  was layered on 30% sucrose  pad and run f o r  28000 
rpm/3 h r s .  The o t h e r  ha l f  was s u b ~ e c t e d  t o  t h e  d i r e c t  h igh speed wi thou t  
any sucrose  pad. P e l l e t s  were d i s so lved  i n  0 .01  M b o r a t e  b u f f e r  pH 8 . 3  ancl 
observed i n  e l e c t r o n  microscn!-~e a f t e r  s t a i n i n g  wi th  PTA and UA.  A few 
long t h i n  v i r u s - l i k e  p a r t i c l e s  were observed 
B. ULTRATHIN SECTIONING 
Ul t r a th in  s ec t ions  of dlseasec3 and tieal.thy leaves  of 
~ c o p o z k  8 i n e n S ~ S I  prepared by M r .  Manohar of (xlr Electron 
- - .  Microscope u n i t ,  were observed i n  t he  e l ec t ron  microscope. Thin 
v i ru s - l i ke  p a r t i c l e s  were observed i n  s ec t ions  f r o m  infec ted  leaves .  
ii) Eriophyid mi tes  
S imi la r ly  t h e  u l t r a t -h in  s ec t ions  of e r  iophy id  mites, 
.llceriu oa,?nni, car ry ing  the  causa l  agent were  r re pared by M r .  Manohar. 
These s e c t i o n s  d i d - n o t  reveal  t h e  presence n f  a n y  flexuous rod-shaped 
v i r u s - l i k e  p a r t i c l e s  t h a t  were observed in s ec t ions  from infec ted  
leaves  of ScopoZia sin ens:,^. This work  w i l l  hc continued next yea r .  
C .  Attempts on sap  t ransmission of t h e  causa l  agent 
Attempts t o  t r ansmi t  t he  causa l  aqent through sap were 
made by following d i f f e r e n t  methods which a r e  described below: 
1. Inoculum from l eaves .  Seven-day-old seedl ings  of BDN-1, a  
suscep t ib l e  v a r i e t y ,  were infec ted  by inocula t ing  them with t h e  l e a f -  
s t a p l i n g  method Leaf samples, co l l ec t ed  frqm these seedl ings  a t  4 ,  5 ,  
6 ,  7 ,  8 ,  9 ,  10  days a f t e r  i n o c u l a t i r ~ n ,  were qround i n  0 . 0 5  M PO4 buf fer  
pH 8 4 + 2% Nicotine su lpha te  + 0.02  M Mercaptoethanol and f i l t e r e d  through 
2-layered cheesecloth.  C e l i t e  was added t o  t?le ~noculum (1 :100, w/v) . 
Eight-day-old BDN-1 seedl ings  r a i s ed  in t he  qlasshouse were inoculated 
on t h e  primary leaves  by ( a )  p a i n t e r s '  brush (Sears  3HP por t ab l e  gasol ine  
pswered sprayer ,  model 106.154670) a t  69 psi; (b) pin-prick method (us- 
ing s t a i n l e s s  s t e e l  headless  p i n s ,  E l  F 0.91 14" d i a )  ; ( c )  t h e  broad- 
end of t h e  p e s t l e .  The inoculated lcavee> were washed with deionized water .  
The inocula ted  seedl ings  were observed f r . l r  r;]m:?r.mn development. No SM 
symptoms developed. 
2 .  Inoculum f r o m  r o o t s  and shoots .  Inocula were separa te ly  
prepared as above from roo t s  and shoots  o f  SM-affected BDN-1 seedl ings .  
- - 
Inocula t ions  were done on roo t s  and shoot?  o f  ij-day-old BDN-1 seedl ings  
r a i s ed  i n  sand i n  polythene bags. The fol low,nq combinations were t r i e d :  
( a )  roo t  inoculum an r o o t s ,  ( b )  l e a f  inocnllum o n  leaves ,  ( c )  leaf  inocu- 
lum on r o o t s ,  and (d )  l ea f  inoculum o n  leaves t ) y  inocula t ions  through 
p a i n t e r s  brush,  pin-prick-met.hod and broad-end of the  p e s t l e .  The seedl -  
ings  a f t e r  i nocu la t i ons  were t ransplan ted  in red s o i l  i n  po t s  and 
observed f o r  symptom development. No S M  symptoms developed. 
3 .  Use of a d d i t i v e s  l n  ino~u-lum. Sap transmission was a l s o  
attempted on 8-day-old BDN-1 seedl inqs  from leaf  lnoculum prepared i n  
0.1 M g lyc ine  .t 0.05 M K2HPG4 + 0.3 M NaCl b u f f e r ,  pH 9.5.  I n  another  
at tempt on sap  t r ansn i s s ion  t h e  l ea f  inoculum was i n  2 .51  
Bentonite i n  0.6 M phosphate bu f f e r ,  pH 8 .0 .  The r e s u l t s  on sap  t r ans -  
mission were negat ive.  
4 .  Inf luence of keeping p l a n t s  i n  darkness 
i) In fec t ed  source p l a n t s .  SM-affected BDN-1 pigeonpea seedl -  
inqs from which- ( l eaves )  was t o  be prepared were kept  i n  complete 
darkness f o r  24 h r .  The inoculum was prepared i n  0.05 M phosphate b u f f e r ,  
pH 8.Q + 0.01 M MgC12 (5  g leaves  i n  10 m l  b u f f e r )  and inocula ted  on t o  
10-and 20-day-old BDN-1 seedl ings  with broad-end of t he  p e s t l e .  In  
another  at tempt t h e  same procedure a s  above was followed except  f o r  addi-  
t i o n  of 2.5% bentoni te  i n  t h e  inoculurn a t  t he  time of  p repa ra t ion .  The 
r e s u l t s  on sap t ransmission were negative- 
ii) Test p l a n t s  pre-and pos t - inocula t ion .  BDN-1 hea l thy  seedl-  
ings  t o  be used a s  t e s t  p l a n t s  were kept i n  complete darkness f o r  24 h r  
before  and a f t e r  inocula t ions .  The procedure f o r  inoculum --. .- prepa ra t ion  
and inocula t ion  was t h e  same a s  i n  Nc.1 above. The resui ts--on sap  ' t rans-  
mission were negat ive.  
5 .  Use of incubator-grown t e s t  seedl ings .  Sap t ransmiss ion  was 
a l s o  attempted from inoculum prepared from SM-infected BDN-1 s eed l ings  
r a i s e d  i n  an incubator  (Pe rc iva l )  a t  30°c with 12/12 day/night  l i g h t ,  
The inoculum from l ea f  was prepared in  0.1 M phosphate b u f f e r ,  p~ 7 . 8  + 
0.1% ME. Sap t r ansn i s s ion  was attempted on 8-day-old BDN-1 s eed l ings  
0 
r a i s e d  In  an incubator a t  30 C with12112 day/nlght  l i g h t  according t o  t h e  
procedure a s  i n  1 above. The seedl ings  a f t e r  inocula t ion  were kep t  i n  
t he  same incubator  f o r  observing the  symptom developnent .  No SM symptans 
developed, however a  non-specific r e a c t i o n ,  vhere ve in  ena t ions  (ou t -  
growths) developed on the  lower sur face  of t he  l e a f ,  was observed even i n  
bu f f e r  inocula ted  seedl ings .  
6. Use of Scoyolia.sine+s as  a t e s t  p l a n t  
ScopcZid p l a n t s  were r a i s ed  i n  10-cm p l a s t i c  Po t s  witho 
s o i l :  F m  mixture i n  t he  glasshouse and t h e  Pe rc iva l  i n c u b a t o r a t  25 C 
with 12/12 l igh t /darkness .  The inoculum from leaves  was prepared i n  t h e  
following way : 
i) %-infected leaves  from 10 to 12-day o ld  i n f e c t e d  seedl$l?gs 
- P. 
were ex t r ac t ed  i n  0.05 M potassium phosphate b u f f e r ,  pH 8 . 4  + 29 
n i co t ine  su lpha te  + 0.02 M ME. 
i l l  Same procedure a s  i n  t he  6 ( i )  above except  that 29 n ico t ine  
su lpha te  was el iminated f r m  t h e  e x t r a c t i o n  b u f f e r .  The %-infec ted  
leaves  were s e _ ~ a r a t e l y  co l l ec t ed  from 60-day-old i n fec t ed  seed l ings  i n  the 
"? 
SM nursery and 10-day-old infected seedlings raised i n  pots.  
iii) Leaves a s  i n  the 6 (ii) above were extracted i n  0.05 M 
potassium phosphate buf fe r ,  pH 7 . 8  + 0.02 M ME + 29 nicotine sulphate. 
The inoculum was applied on 8 t o  10-day-old ScopoZia-leaves with 
the  help of the  broad-end of the pes t l e .  Healthy leaves inoculated with 
the  inoculum frcm healthy leaves prepared as  i n  the 6 (i) , ( i l )  and ( i i i)  
above were a l s o  inoculated s imi lar ly  t o  serve as controls .  The plants  
a f t e r  inoculation were kept i n  the glasshouse and the percival  incubator 
fo r  symptoms development No symptoms developed in  any of the treatments. 
7. Use of fl<cotiana bsnthamiana a s  a t e s t  plant  
Leaves of the glasshouse grown l-month-old plants  of 
N. benthamiam were inoculated with the inoculum prepared from 3-week-old 
SM-infected leaves i n  0 .1  M phosphate buf fe r ,  pH 7 . 8  + 0 . 0 2  M ME + 2% 
nicotine sulphate with the broad-end of the pes t l e .  The plants s imi lar ly  
inoculated with the inoculum from healthy pigeonpea leaves served as  
controls.  The p lan t s  a f t e r  inoculation were kept in the glasshouse. 
Mosaic symptoms developed on the  p lants  inoculated with the inoculum from 
SM-infected leaves only. However, back inoculations t o  N .  benthamiam 
and suscept ib le  BDN-1 pigeonpea seedlings were negative. 
I V .  BIOLOGY OF THE MITE VECTOR, heria cajani  
A .  Ruling ou t  mite toxemia 
The poss ib i l i ty  of SMD being a case of mite toxemia'was ruled 
out by the  following methods: 
(a) Establishing healthy (pathogen-free) mite colony 
on BDN-1, a susceptible cv to  SMD, 
(b) successful and continuous maintenance of pathogen-free 
mite colony on BDN-1 without production of SM symptams, 
(c)  Mite in fes ta t ion  of healthy BDN-1 plants  under f i e l d  
conditions, and 
(d )  establishing the pathogen-free mites as  vector of the 
SM pathogen. 
Colonisation of mites was observed on some healthy BDN-1 
p lan t s  t h a t  ware a r t i f i c a l l y  inoculated with SM-infected lwveo  
carrying mites. Seven-day-old BDN-1 seedlings,  kept i n  an isola ted  
place,  were inoculated with mite-infested leaves from the healthy BDN-1 
p l an t s  by the ' l eaf -s tapl ing '  method. After 3 weeks the inoculated 
p lan t s  d i d  not ahow St4 symptoms, eventhough they were colonised by 
mites.  Thus we were able t o  r a i s e  a colony of pathogen-free mitps on 
BDN-1 p l an t s  which were used as a source of pathogen-free 
mites.  These mites a r e  maintained on BDN-1 seedlings (10 t o  90-day-old) 
r a i sed  i n  a l f i s o l  i n  6" p l a s t i c  po t s ,  kept i n  an i l luminated incubator 
(30°c, 24 h r s  l i g h t )  . The p lan t s  a r e  f r e e  from SM in fec t ion .  
Out of 15 SM-free BDN-1 plants  froin the indicator  rows i n  
RP-18 f i e l d  (mul t ip le  d isease  nurse ry ) ,  leaves from two p l a n t s  had 
mites.  The mites were t e s t e d  on RDN-1 for  t h e i r  in fec t ive  nature.  
P lan t s  inoculated with leaves from one out of the two healthy mite-fnfes. 
ted p lan t s ,  remained healthy and were colonised by mites.  Seed was 
col lec ted from the  SM-free mite infes ted  BDN-1 p l an t  i n  the mul t ip le  
d isease  nursery fo r  fu r the r  t e s t i n g  during 1983-84. 
B .  Pathogen-vector r e l a t ionsh ip  
The pigeonpea s t e r i l i t y  mosaic pathoqen-vector r e l a t i o n s h i p  was 
studied on the  followinq aspects .  
1. Number of mites 
Mites inhabit ing s t e r i l  I t y  mosaic-infected Leaves of BDN-1 
were t r ans fe r red  onto one primary l ea t  of ?;-to 9-day-old RDN-1 used a s  
t e s t  seedlings.  The number of mites Fftr jeedlinci t r i e d  were 1, 2, 3 ,  4 ,  
5 ,  10 ,  20 and 0 (no mi tes ) .  Each treatment had 10 r e p l i c a t i o n s .  
Observations were recorded up t o  2 1  days a f t e r  inocula t ion.  
The r e s u l t s  i n  Table 51 indlcate  tha t  the numbers of mites 
per seedling influenced transmission efficiency. In both the t r i a l s ,  
Table 51. Influence of number of mltes r , r i  t ransmission e f f i c i ency  
Number T r i a l  1 T r i a l  I1 
of mites No.  of Percent N O .  of Percent No. in-  
S M No. in-  per seedl-  p lan t s  p lan t s  f  ected fec ted SM i ng inoculated in fec t ion  inoculated in fec t ion  
1 10 4 
2 10 8 
3 10 7 
4 10 7 
5 10 10 
10 10 10 
20 10 10 
0 (check) 10 0 
- 
a s ing le  mite per seedling was able  t o  transmit  the pathogen, though the 
e x t e n t  of t ransmiss ion  was very low; 40 .0% i n  t r i a l  I ,  and 20.0% i n  t r i a l  
2. For 100% t ransmiss ion  a minimum of 5 mi tes  per  seed l ing  were e s s e n t i a l  
i n  t r i a l  I and a minimum of 20 mi tes  per  seed l ing  i n  t r i a l  11. No 
t ra .~smiss ion  occurred where no mi tes  were t r a n s f e r r e d .  
2 .  Acquis i t ion  access  period 
The minimum a c q u i s i t i o n  access  period requi red  by Aceria 
cajani t o  acqu i r e  t he  pathogen causing s t e r i l i t y  mosaic was s tud ied  using 
pathogen-free mi tes .  S t e r i l i t y  mosaic- infected,  mite-free leaves  from t h e  
second f l u s h  of unsprayed, ratooned pigeonpea p l a n t s  (BUS-5 f i e l d )  were 
used f o r  mi te  feeding.  The leaves  were examined under a s t e r e o  b inocular  
microscope t o  make s u r e  t h a t  t h e r e  were no mi t e s .  The infec ted  l e aves  
used f o r  feed ing  were held i n  a c r y l i c ,  detached-leaf cages. F ive  mi tes  
per  s eed l ing  with acqu i t i on  access  per iods  of 5 min, 15  min, 30 m i n ,  1 h r ,  
2 h r ,  4 h r  and 6 h r  were t r a n s f e r r e d  on to  7 t o  ll-day-old BEN-1 s eed l i ngs .  
Each t rea tment  had 10 r e p l i c a t i o n s .  Observations on d i s ea se  development 
were recorded a f t e r  25 days. 
The r e s u l t s  i n  Table 52 i n d l c a t e  t h a t  t ransmission can be obtained 
wi th  5 min a c q u i s i t i o n  access  pe r lod .  3 n l y  one p l a n t  each showed in f ec -  
t i o n  when the  mi tes  were given an a c q u i s i t i o n  feeding per iod  of 5 rnin and 
15 min. No t ransmiss ion  occurred i n  a q u i s l t i o n  access  per iods  of 30 min o r  
more. 
Table 52. I n f luence  of a c q u i s i t i o n  access  i ~ e r i o d  on t ransmiss ion  of 
. . pigeonpea s t e r i l i t y  mosaic by  . l  ?erq:(z cn,'anz 
NO. of NCJ.  ( > f  Acquis i t ion  p l a n t s  p l an t s  




1 h r  
2 h r  
4 h r  
6 h r  
0 h r  
Control  (no mi t e s )  
3 .  Inocula t ion  access  per iod  
Percent  
i n f e c t i o n  
Mites from SM-inf ec ted  ~ ~ i q e o n [ > e a  leaves were t r a n s f e r r e d  
on to  8 -to 10-day-old BDN-1 s eed l l nqs .  :.ne mite per seed l ing  was used. 
The inoculation feeding periods allowed were 10 min, 20 min, 30 m i n ,  1 h r ,  
and continuous feeding. After the given access period per treatment the  
seedlings were sprayed with 0.1% Metasystox t o  k i l l  the mites.  Five mites 
per seedling with an inoculation access period of 30 min and continuous 
feeding w e  a l s o  t r i e d .  Each treatment had 10 rep l i ca t ions .  I n  case of 
continuous feeding the seedlings were not sprayed with the  aca r i c ide .  
Sprayed and unsprayed seedlings without mites were kept a s  controls .  
Observations on symptom development were recorded up t o  one month a f t e r  
inocula t ion.  The r e s u l t s  a r e  presented i n  Table 53.  
Table 53. Influence of inoculation access period on transmission of 




No. of ;.Jo. of 
p lan t s  p lan t s  Percent in fec t ion  inoculated lnf  ected 
1 mite per seedling 
10 min 
20 min 
30 m in  
60 min 
Continuous feeding 
5 mites per seedling 
30 min 10 2 20.0 
Continuous feeding 2 2 100.0 
Check (no mites)  
Sprayed 
Unsprayed 
A minimum of 30 m i n  inoculation access period was found 
necessary f o r  a s ing le  mite t o  transmit  the pathogen resu l t ing  i n  10.0% 
in fec t ion  (Table 53) . In an inoculation access period of 30 min and 
continuous feeding, f ive  mites per s e e d l ~ n a  produced 20.0% and 100 . O %  
SM in fec t ion ,  respect ively .  
Mite vector mul t ip l ica t ion -.
The react ion of 2 1  SMD-resistant, s i x  t o l e r a n t  ( r ing  spot)  I 
four t o l e r a n t  (mild mosalc) and four suscept ible  plgeonpea l i n e s ,  and 
e igh t  Atyloeia spp. (SMD-resistant and susceptible) In r e l a t i c n  t o  
mite mul t ip l ica t ion  was studied. 
1. On r e s i s t a n t ,  to le ran t  and suscept ible  pigeonpea l i n e s  
.-.--- -- 
Plants  were raised in  ve r t i so l  i n  10" p l a s t i c  po t s ,  with one 
p l an t  per po t ,  and kept 1 metre apart  I n  an ~ s o l a t e d  open place.  Each 
l i n e  had three-repl icat ions.  Fifteen-day-old seedlings were inoculated 
with two mite-infested l e a f l e t s  by Leaf-staplinq method. 
The numbers of mites per mi leaf area were estimated a t  30,  
60 and 90 days a f t e r  inoculation. Five l e a f l e t s  were col lected a t  
random from each p lan t  and mites on edch l e a f l e t  were counted using 
Wild M-5 Stereo-microscope ( 2 5  X )  w i t h  external, i l luminat ion.  The leaf 
area was measured with Areameter Model LI-3100, and the average numbers 
of mites  per an2 l ea f  area were calculated.  The r e s u l t s  a r e  presented in  
t ab l e s  54, 55, 56, 57, 58 dnd 59. 
Mites were observed i l l  very low numbers only on t t ~ e e  of the  
2 1  r e s i s t a n t  l i n e s  (ICP-7349, i j l L Z ,  a!ld -8136) tes ted ir: a l l  the three 
observations (Table 54 ) .  On e i g h t  SMD-resistant l i n e s ,  mites were present 
but only a t  c e r t a in  in te rva ls .  The remdininq 1 3  r e s i s t a n t  l i n e s ,  v i z . ,  
ICP-3783, -7119, -7250, -7403, 7873, -790b, -7997, -8006, PI-394571, and 
Purple-1, were f r ee  from mites.  'The : j imar i sed  r e s u l t s  a r e  presented i n  
Table 55. 
Mites were detected i n  low : i~nbers  on f i ve  of the s i x  rinq 
spot l i n e s  tes ted  (Table 5 6 ) .  01:ly ICP-18-:3 a r ing spot l i n e  was r e s i s -  
t a n t  t o  the  vector .  Three o f  fnur ml ld  mosaic l i ne s  tes ted  supported 
b e t t e r  mite mul t ip l ica t ion  than the r ing spot l i ne s  except I C P - O ~ O ~  which 
supported low mite population t ha t  t a . l ~ n l y  up t o  30 days ( T a b l e s ) .  A l l  
the  four suscept ible  l i n e s ,  ICP-1 :Shardalp ICP-26, T-21,  -7118 ( C - 1 1 )  and -7182 
( B D N - l ) ,  favored mite mul t ip l ica t ion  (Table 5 7 3 .  Increased mul t ip l ica t ion  
of the  mite vector on the suscept ibie  l i n e s  was observed in  subsequent 
observations. ICP-7491 (mild rnosa.~c) , T-21, and C-11 showed a maximum 
of 13.92, 12.69, and 23.75 mites -)cr  cm2 leaf a r ea ,  respec t ive ly ,  a t  
90 days a f t e r  inoculat ion (Table 5 7 ) .  
2. On A t y  l o s i a  species 
Raising of p lan ts ,  inoculation and recording observations on 
four SM-resistant and three SM-susceptible Atylosia spp. were car r ied  
out  i n  a s imi la r  manner as was done i n  the case of pigeonpea l i n e s .  The 
four r e s i s t a n t  lines,A. vo lubi l i s ,  A ,  albicans,  A .  Zineata, and A .  se r i cea ,  
were found t o  be r e s i s t a n t  t o  the pathogen and the mite vector (Table 58 ) .  
TWO suscept ib le  1 ines ,  A.  scambaeoides (IC-7467) a d  A .  p la tycarpz,  
were not infected and d id  not support the mite vector population. 
Table 54. Assessment of eriophy;-d mites, Aceria cajani on some pigeonpea sterility mosaic 
resistant lines/cultivars 
a 
Pigeonpea Average number of mites per an2 leaf area estimated on days after inoculation 
line/ 30 days 60 days 90 days 
cultivar R-I R-I1 R-I11 Ave. R-I R-I1 R-I11 Ave. R-I I R-I11 Ave. 
a 
Average number of mites on 5 leaflets. 
Table 55. Summarised results of assessment of eriophyid mites, Aceria 
cajani, on some resistant pigeonpea lines/cultivars 
P igeonpea Average number of mites par an2 leaf area on days 
1 i ne/ 
cult ivar 
after inoculationa 
30 6 0 90 
a 
Average of 15 leaflets in three replications. 
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~ & l e  57. Summarised r e s u l t s  of a s s e s s m e n t  o f  e r i o p h y i d  mites, Aceria 
c d a n i ,  on some t o l e r a n t  and s u s c e p t i b l e  p igeonpea  l i n e s /  
c u l t  i v a r  s 
-- - 
P igeonpea  Average number o f  m i t e s  p e r  cm2 l e a f  a r e a  asti- 
1 ine /  
c u l t  i v a r  
mated on days a f t e r  i n o c u l a t i o n a  
3 0 6  0 90 
T o l e r a n t  - Ring spot 
ICP-1833 0 . 0 3  
ICP-2376 0 .04  
ICP-3678 0 .09  
ICP-7874 0 .05  
ICP-8021 0.00 
ICP-8317 0.03 






S u s c e p t i b l e  - s e v e r e  mosaic 
ICP-1 ( S h a r d a )  0.04 
ICP-26 (T-21) 0 .00 
ICP-7118 (C-11) 0.06 
ICP-7182 (BDN-1) 0.06 
3 Average o f  1 5  l e a f l e t s  o f  t h r e e  r e p l i c a t i o n s .  
a 8 p.., 
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I n w e s t l n g l ~ ,  another  suscep t ik~ le  ~col Lection of A .  6curabaeoi&s (IC-7468) 
showed severe  mosaic symptoms, but did not al low co lon i sa t i on  of mi tes .  
The suscep t ib l e  A .  ~ a j a n i f ~ l i c z  showed severe mosalc symptonls i n  one r e p l i -  
c c t i on  and r i n g  spot  symptoms lr t he  o the r  two r e p l i c a t i o n s .  Nevertheless ,  
t h i s  A ty los i a  sp.  supported a aond populat ion of the  mi te  vec to r  (13 .72  
mi t e s  per  cm2 l e a f  a r e a ) .  The iununarlsed r e s u l t s  a r e  presented i n  
Table 59. 
Table 59. Summarised r e s u l t s  of assessment of er iophyid mi t e s ,  Aceriu 
c a j a n i ,  on some s t e r i l i t y  nlosaic r e s i s t a n t  and suscep t ib l e  
Aty los ia  spp. 
Aty Zosia spec ies  
Average number of mi tes  per  cmL 
l eaf  a r ea  assessed on days a f t e r  
inocula t  iona 
. - -- 
30 6 0 9 0  
Res i s t an t  
A ,  vo!ubiZis ( J M -  1984) 0. r l ~ l  0 .00 0.00 
A. aZb icans ( J M - ; ~ ? ~ )  0 . ' !o 0.00 0.00 
A.  l i n e a t a  (TC-7225) J. -13 o .00 0.00 
A. sericea (IC-747fi) 0 .30  .;.on 0.00 
Suscep t ib l e  
A.  scarubaeoides ( IC-7467 ) o ,  ) I 0.00 0.00 
A .  s cwabaeo ides  ( IC-7468) 13 v-1 o 00 0.00 
A .  p k t y c a ~ u  (LJH :o:L,) . \ I  0.00 0.00 
A .  c a j a n i  fa Zia ( J M - 2 7  '9) u. jL) 0.58 1 3 . 7 2  
a  Average of 15 l e a f l e t s  i n  th ree  r c r ) l l c a t i o n s .  
3.  On in£ ected and heal thy suscep t ib l e  piqeonpea 
This experiment was corlducted t o  understand the  inf luence  of 
t he  s t e r i l i t y  mosaic i n f ec t ion  on the  m u l t i p l i c a t i o n  of mi tes .  The t e s t  
v a r i e t y  used was BDN-1 (8-day-old) , a cult . ivar highly suscep t ib l e  t o  
s t e r i l i t y  mosaic. Ten i n f e c t i v e  mi tes  frmn infec ted  BDN-1 l eaves  were 
t r a n s f e r r e d  onto  one heal thy RDN-1 seedl ing .  The t reatment  was r e p l i c a -  
ted  f i v e  t imes.  Ten pathoqen-free mi tes  from leaves  of hea l thy  BDN-1 
p l a n t s  were s i m i l a r l y  t r ans fe r r ed  onto one hea l thy  BDN-1 seedl ing  and 
t h e  t reatment  was r ep l i ca t ed  three  t imes.  Observations on f i v e  l e a f l e t s  
pe r  r e p l i c a t i o n  were recorded a t  15-day-interval up t o  60 days a f t e r  
i nocu la t i on .  The l ea f  a rea  of each l e a f l e t  was measured and t h e  numbers 
of mi t e s  p e r  crn2 l e a f  a rea  were ca l cu l a t ed .  The r e s u l t s  a r e  presented i n  
Table 60. 
Table 60. Multiplication of eriophyid mites, Aceria cajani, on healthy and s ter i l i ty  mosaic - 
infected pigeonpea plants 
2 Average number of mites per an leaf areaa 
Days after Pathogen-free mites on healthy Infective mites on SM-infected plants inoculation ~ l a n t s  
~ - - - . . - - 
RepI RepII RepIII Ave. RepI RepII RepIII RepIV RepV Ave. 
a Average of f ive leaf le ts  per replication. 
b Observations not recorded. 
The r e s u l t s  i r id ic i~ te  t k ~ a t  s t e r i l i t y  m o ~ a : ~ c - ~ n f e c t e d  p l a n t s  
supported a much b e t t e r  mite n:ult ipl . icat ion a s  c-.omparetl wick, the  
hea l thy  p l a n t s ,  which served a s  p o o ~  hos t s  fo r  t!.ie mite v e c t o ~ . .  A t  60 
days a f t e r  inocu la t ion ,  the  m u l t i p i i c a t ~ o n  of i n f e ~ . t i v e  mitecr on SM- 
i n f e c t e d  BDN-1 p l a n t s  showed an 11-fold increase  over pathogen-free 
mi tes  on hea l thy  BDN-1 p l a n t s  !61.63 mites  an SM-infected v e r s u s  
5.46 mi tes  pe r  cm2 l e a f  a rea  on heal  thy p l a n t s )  . 
D. Survival  of t h e  mite vector  
1. On detached leaves  
The su rv iva l  period o f  the  mi te  vec to r  was determined by 
t r a n s f e r r i n g  mites  anto  f r e s h ,  detached leaves  maintained i n  a c r y l i c ,  
detached-leaf cages,  and observing them a t  requl.2r i n t e r v a l s  u n t i l  
the  m o r t a l i t y  r a t e  was 100%. Five mites were placed on t h e  upper and 
lower su r face  of leaves of SM-susceptible l i n e s ,  bDN-1 and C - 1 1 ,  with 
one r e p l i c a t i o n  per t rea tment .  Ten mites were placed on t h e  lower 
su r face  of l eaves  of SM-resistant l i n e  ICP-3783 and SWsuscep t ib le  
A .  scarabaeoides (IC-7468) wlth t h r e e  r e p l i c a t i o n s  per t rea tment .  
Mites survived f o r  52 t o  7 2  h r s  and 52 t o  56 hrs ,  on detached leaves 
of  BDN-1 and C - 1 1 ,  r e spec t ive ly .  The su rv iva l  period of mi tes  was more 
than 56 h r s  (observat ions  could not be continued a f t e r  56 hrs ) ,  and 
3 t o  2 2  h r s  On detached leaves  of SM-resistant ICP-3783 and 
A .  scarurbaeoides, respec t ive ly  . 
2 .  On AtyZosk species  under na tu ra l  cond i t ions  
I n  December 82, no mites  were observed on leaves  of 
A. sericsa, A. cajanifoiia, and A .  scurabaeoides i n  BUS-7B (Pulse  
Entaaaology f i e l d ) .  But few mites  were observed on leaves  of 
A .  scarabaeoides co l l ec ted  from RP-18 f i e l d  (mul t ip le  d i s e a s e  n u r s e r y ) ,  
These leaves  with mites were s t ap led  onto primary leaves  of BDN-1 seed l -  
ings  t o  check i f  these  mi tes  were i n f e c t i v e .  N o  symptoms o r  mi tes  
were observed on BDN-1 seedl ings  a f t e r  t w o  months. In March 1983, no 
mi tes  were observed on leaves  of A ,  scarabaeoides c o l l e c t e d  from t h e  
same a r e a  of RP-18 f i e l d  ind ica t ing  the  i n a b i l i t y  of the  mi tes  t o  
survive  on A. scarabaeoides during summer months under n a t u r a l  condi- 
t i o n s .  
On weed hosts  under f i e l d  condi t ions  
--- 
To l o c a t e  weed hos t s  of A .  ~ajani., leaves  of s i x  weed 
spec ies ,  v i z .  , MacroptiZim ~tropqurerun, Desmodiwn sp  . , forchorus 
oZeturm, Cucwnin calZosus, EcZipta erecta, and Acalypha s p . ,  were 
c o l l e c t e d  from t h e  SM nursery.  No mites  were observed on any of t h e s e  
common weeds i n  t h e  SM nursery.  
E.  Transmission of the  pathogen t o  o ther  hosts  through rnltes 
Transnission of the SM pathugen t o  pigeonpea (BDN-11 ,  NicotMm 
benthadam and Scopolia sinensis was t r i e d  through mites from pigeonpea 
leaves showing severe mosaic symptoms. Five mites per p lan t  were trans- 
fe r red ,  with 10 rep l i ca t ions  f o r  each of the plant  species .  Uninoculated 
p lan t s  were kept a s  con t ro l s .  BDN-1 p l an t s  showed 1008 SM in fec t ion ;  t h e  
o ther  two plant  species d id  not show any symptoms. 
F .  Control with Acarim:i.des 
1. On i n t a c t  p lan t s  
SM-infected and mite-infested 3-month-old BDN-1 p l an t s  were 
sprayed with 0.1% of three  acaricides-Tedion, Morestan and Kelthane. 
One p lan t  per treatment was used. One p lan t  was sprayed with water t o  
serve a s  water-sprayed check whereas another p lant  was l e f t  unsprayed. 
The numbers of l i v e  mites per l e a f l e t  were recorded before treatment and 
24 hr a f t e r  treatment. The r e s u l t s  a r e  presented i n  Table 61a. 
Table 6La. Efficacy of three  a c a r i c l  ies i n  control1 ing eriophyid mites 
on pigeonpea 
Treatment 
Average number of l i v e  Percent 
mites per l e a f l e t  
mor ta l i ty  Before 24 h r .  a f t e r  
of mites 
treatment" treatmentb 
Tedion (Tetradifon) 398.6 1 4 . 0  
Morestan (Quinomethionate) 6 2 . 4  0 .1  
Kelthane (Dicofol ) 26.8 1 . 9  
Water 82.6 2 4 . 8  
Control (unsprayed) 6 . 8  1 0 . 3  
a Average of f i v e  rep l i ca t ions .  
b ~ v e r a g e  of 25 rep l i ca t ions .  
C Indicates  increase  i n  mite number. 
A l l  the  th ree  aca r i c ides  were equally and very highly ef fect ive  
i n  con t ro l l ing  eriophyid mites on pigeonpea a s  they caused 92.9 t o  99.8% 
morta l i ty .  In te res t ing ly ,  even water spray caused 70% mor ta l i ty .  There 
was 51.5% increase  i n  eriophyid mites on p lan t s  kept a s  unsprayed control: 
The experiment w i l l  be continued during the next year i n  :,rder t o  loca te  
an aca r i c ide  which would be rneffect ivc  agains t  eriophyid mites but  
e f f e c t i v e  agains t  spider  mites.  
2 .  On detached leaves 
In t h i s  experiment SM-infected and mlt-e--infested leaves ,  
detached from the  pigeonpea p l a n t s ,  were placed i n  the p e t r i  plat,e and 
then sprayed separa te ly  with each acar ic ide .  After spray t r c a m e n t  each 
leaf  was placed on a moistened f il t e r  paper i n  the  p e t r i  p l a t e .  Five 
l ea f  l e t s  served as f i v e  rep l i ca t ions .  The number of f ive  mites per l e a f -  
l e t  were recorded before applying treatment and then 24 and 48 hr a f t e r  
the  treatment.  The r e s u l t s  a r e  presented i n  t a b l e  hlb. 
Table 61b. Efficacy of th ree  acar ic ides  on mortalit-: of e r ~ o p h y i d  mites 
using detached ledves 
Average number of l r v e  mites Percent morta l i ty  
per l e a f l e t d  o f  mites 
---- ----- 
Treatment 24 hr 4 8  hr 24 hr Before 48 h r  
a f  t e r  d f t e r  a f t e r  a f t e r  
treatment 
treatment tredtment treatment treatment 
Tedion 128.0 4 . 3  ; . I  36.9  98.1 
Morestan 233.0 2 4 1 . 6  99 0 99 .3  
Kelthane 127.0 0 . 4  1 . 2  7 99 1 
Water 219 .0  30.0 1 7 . 1  8 6 . 3  9 2 . 2  
Control 163 . O  h1 .(I 56.0 C Z  . C  65.6 
(unsprayed 
a Average of f i v e  rep l i ca t ions  
Here again a l l  the th ree  acar ic ides  were equally and very 
highly e f f e c t i v e  causing 98.1 t o  99 .3% morta l i ty  of mites a f t e r  48  hr of 
treatment.  In detached leaf  s i t u a t i o n  water spray caused 32.2% m o r t a l i t y ,  
Even unsprayed control  detached leaves showed 65.6% morta l i ty  indicating 
unsui table  s i t u a t i o n  i n  detached leaf fo r  survival  of mites.  
V .  Disease spread 
The r e s u l t s  of our study on disease  spread fo r  the  pas t  2 
years  showed t h a t  the  eriophyid mite , Aceria cajan; car r i ed  by wind 
currentgspreads the  d isease .  We continued t h i s  study during 1982-83 season 
a lso .  Frequent observations on rows of susceptible c u l t i v a r  (BDN-1) plan- 
ted a t  d i f f e r e n t  distancesfrom the source of inoculun (Infection-hedge) 
and a l so  i n  potted plants  kept a t  d i f f e r e n t  d is tances  from the  source, 
were recorded t o  obtain information on the extent  and nature of the  spread 
of the disease under f i e l d  conditions during the crop season. 
A .  Source of Inoculum 
Like l a s t  year a four-row,100 m long 'Infector-hedge' of NP(WR)- 
15,  planted on the west s ide  of a 2.0 ha p l o t  on 15 December 1981 and 
a r t i f i c i a l l y  inoculated by leaf-s tapl ing method, served as  the  source of 
inoculum f o r  the  disease spread s tudies  in the f i e l d .  The percent d isease  
incidence a t  the  beginning of the experiment i n  the infector-hedge was 47%. 
8. Spread a s  Monitored on the Indicator Rows Planted i n  the  Field 
BDN-1, a susceptible c u l t i v a r ,  was planted on 1 7  June 1982 a t  
d i f fe ren t  d is tances  from the Infector-hedge t o  serve as  indicator  row 
fo r  the disease.  The row length was 100 m which was equal t o  infector-  
hedge length.  The wind di rec t ion a t  i.CRISAT Center during June t o  
September was Soutwest t o  Northeast. The dis tance  of rows from source 
ranged f ran  1 .5  m t o  206.25 m a t  in te rva l s  of 9 . 7 5  meters b f t e r  every 12 
t e s t  rows of pigeonpea). The observations were recorded a t  d i f f e r e n t  
in te rva l s  from 1 2  July 1982 t o  27 January 1983. The 100 rn rows of BDN-1 
were divided in to  four p a r t s  of 25 m each ( 4  rep l i ca t ions )  and obsarva- 
t ions  recorded separately.  The average ~nc idence  of the d isease  i n  these 
rows a t  d i f fe ren t  in te rva l s  i s  presented i n  Table 6 2 .  
The disease cculd be observed up t o  206.25 meters within 25 days 
a f t e r  planting with the progressive decrease with increase i n  d is tance  from 
the source. The disease  incidence proqressively increased with time and 
reached 100 percent i n  the l a s t  row, i.e. 206.25 m away from the  source 
by 27 January 1983. These r e s u l t s  confirm the r e s u l t s  obtained on the  
disease spread l a s t  year. 
C .  Spread a s  Monitored on the  Potted Plants i n  the Fie ld  i n  Four 
Directions 
P l a s t i c  pots containing BDN-1 seedlings were placed a t  100 m 
in te rva l  up t o  2000 m from the 'Infector-hedge' in  e a s t  d i rec t ion ,  up t o  
100 m i n  west d i rec t ion ,  and upto 500 m i n  north and south d i rec t ions .  
Five pots  with 20 seedlings each were placed a t  each dis tance .  Observa- 
t ions  on number of seedlings infected i n  these pots  were recorded a t  7-  
day-interval. A t  each observation.  a l l  the pots a t  a p a r t i c u l a r  distance 
were removed even i f  a s ingle  p lant  was observed t o  be infected.  The 
r e s ~ l t s  a r e  presented i n  Table 63 .  The r e s u l t s  show t h a t  the  d i sease  spreai 
upto 2000 m i n  the e a s t  of the infector  hedge, which was i n  the  downwind 
d i rec t ion  (Table 63) .  3;t couid spread up t o  25 m i n  the  
Table 62 .  Piqeonpea s t e r i l i t y  i~toshic incidence i n  a su scep t ib l e  c u l t i v a r  
(BDN-1) p lan ted  a t  d i f f e r e n t  d i s t ances  from the  source ( i n f ec -  
tor -hedge) a t  d i f f e r e n t  i ! i t e rva ls  during 1982-83 season1 
Distance 2 
S.NO. from t h e  -- Average dlsease incidence 
source (m) 1 2  ,Jul 21 Jul 26 Auq 17 Sep 20 Oct 27 Jan  
'BDN-1 was plan ted  on 17 June 1982. 
b ~ v e r a q e  of 4 r e p l i c a t i o n s .  
west d i r e c t i o n  aga in s t  t h e  wind. No spread occurred in t h e  no r th  and south 
d i r e c t i o n s  till 28 Septmbez 1982. However, l a t e r  wi th  the change i n  wind 
d i r e c t i o n ,  t h e  d i s ea se  could spread up t o  100 m i n  t he  nor th  and 500 m i n  
t h e  south  d i r e c t i o n  of t he  infector-hedye.  These observa t ions  confirm our  
l a s t  y e a r ' s  r e s u l t s  t h a t  wind plays a n  important r o l e  i n  t he  spread of 
e r iophyid  mites and thus t he  sterility mosalc. 
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V. SCREENING FOR RESISTANCE 
A.  Field  screening 
1, Screening nursery 
Screening of various materials  fo r  res is tance  t o  s t e r i l i t y  
mosaic was ca r r i ed  out in  a 2 . 0  ha Vertisol  f i e l d  under severe epiphytotic 
condit ions.  The 'infector-hedgef technique was adopted fo r  creat ing the  
d isease ,  the  d e t a i l s  of which a re  described i n  our 19bC,-81 Annual Progress 
Report on Pigeonpea (Pulse Pathology Progress Report-16). 
This year a four-row, s t r i p  of NP(WR)  -15 was planted on 15 
December 1981 and inoculated by the l ea f - s t ap l inq  technique a s  l a s t  year.  
The t e s t  material  was planted on 1'7 June 1382 wrth t h e  inter-and in t ra -  
row spacings of 75 and 20 cm, respect ively .  A row c j f  RDN-1, a suscept ib le  
c u l t i v a r ,  was planted every 1 2  t e s t  rows t o  serve I S  indicator row fo r  
the  d isease  spread. This year a lso  .;uite rapid and i,lterisive spread of 
the  d isease  was observed i n  the nursery as  indicated by an average disease 
incidence of 99.9 percent (range 99.7 to  100%) i n  indicator  rows a f t e r  
7 months of planting (Table 6 2 ) .  L i k e  l a s t  year,  observations on disease  
incidence and symptom type (whether sever ,  mosalc, zinqspot or  mild mosaic) 
i n  various mater ia ls  were recorded a t  ,east twice. Observations on days 
t o  flowering and growth habit  were cilsc. recorded i n  a l l  the treatments.  
Yield data  were recorded in selected mater ia ls .  
2 .  Materials screened 
The following materials  were szreened i n  the s t e r i l i t y  mosaic 
nursery (SMN) during the 1982-83 season: 
( a )  Germplasm select ions  
i )  From d i f f e r e n t  years 
ii) 1979 se lec t ions  
iii) 1980 se lect ions  
iv )  se lec t ions  from mild mosaic (MM) l i n e s  
(b) 1982 germplasm accessivns 
(c) Missing l i n e s  
(dl Selections from ICP-2376 and BDN-1 
i )  1980 se lec t ions  
ii) 1981 se lec t ions  
Ce) Entomologically promising lines 
Cfl All India Arhar CPigeonpeal Coordinated Trial (ACT) 
material 
i) 1980 selections 
ii) 1981 selections 
iii) Extra-early Arhar Coordinated Trial CEXACT) -1982 




(g) Early-maturity Hissar material 
i) 1980 selections 
ii) 1981 selections 
iii) 1982 material 
iv) ICPL entries 
(h) Advance lines 
i) Medium-maturity Pigeonpea Adaptation Yield Test (MPAY) and 
other entries 
ii) Late-maturity Piqeonpea Adaptation Yield Test (LPAY) entries 
(i) Resistant advance lines 
(j) The University of Queensland lines 
(k) Medium-maturity Piqeonpea Sterility Mosaic ~esistant 
Lines Yield Test (.YPSRY) entries 
(1) Single Plant Progenies (SPP) from MPSRY and SM Resistant 
Lines Test (SMR Test) entries 
(m) Single Plant. Progenies from ICP-6997 and ICPLs 
(n) BDN-1 BC2F2 material 
( 0 )  C-11 BC1F-i material 
(p) Male sterile lines 
i) MS-3A BC1F4 
ii) MS-3~ BC~F* 
iii) MS-4A BC1F4 
iv) MS-4A BC2F2 
(q) SMD resistant and tolerant F4 bulks 
(r) SMD resistant F4 SPP 
(s) SMD tolerant F4 SPP 
(t) Dwarf lines 
(u) Entries in the demonstration trial 
(v) Entries of the ICAR-ICRISAT Uniform Trial for Pigeonpea 
Wilt Resistance (IIUTPWR) . 
a.  - ~er rn j \ l a sm s e l e c t i o n s  
i )  From d i f f e r e n t  y e a r s  
-
From r e s i s t a n t  p l a n t s :  T h i r t y  s i . n g l e  p r o g e n i e s  (SPP) 
from r e s i s t a n t  p l a n t s  s e l e c t e d  s i n c e  t h e  1976-77 s e a s o n  were  s c r e e n e d  
( T a b l e  6 4 ) .  ~ w e n t y - s e v e n  p r m j e n i e s  from 11 germplasm a c c e s s i o n s  (ICP-70, 
-1901, -3761, 8111,  -8853,  -8856,  JM-8867, PI-394531, -394559, -394571 and 
-397731) showed un i fo rm r e s i s t a n c e  (08 i n f e c t i o n )  whereas  three o t h e r  
p r o g e n i e s  showed < 5% i n f e c t i o n .  
T a b l e  64 .  R e s u l t s  o f  s c r e e n i n g  of s i n g l e  p l a n t  p r o g e n i e s  selected from 
r e s i s t a n t  p l a n t s  i n  d i f f e r e n t  y e a r s  s i n c e  1976-77 f o r  resis- 
t a n c e  t o  s t e r i l i t y  mosa ic  d u r i n g  t h e  1982-83 s e a s o n  
S.No. P a r t i c u l a r  
I n f e c t e d  Total P e r c e n t  
p l a n t s  i n f e c t i o n  p l a n t s  SM MM RS 
From segregating germplasm accessions: Seventy SPP from 4 1  segregating 
germplasm accessions were screened. Fifty-three progenies Prom 28 acceo- 
sions showed uniform resistance (Table 6 5 ) .  Six SPP from s i x  accessions 
showed < 109 infect ion.  The accessions t h a t  showed uniform ringspot 
symptoms during the 1981-82 season did not show any ringspot symptoms 
during the 1982-83 season. 
Table 6 5 .  Results of screening of 70 single plant  progenies selected in  
d i f fe ren t  years from 4 1  segregating germplasm accessions to  
s t e r i l i t y  mosaic a t  ICRISAT center du r ing  the 1982-83 season 
S.No. Particular 
SPP showing uniform resistance (0% infection)-53 
8 C, 
Table 6 5 .  Contd. 
B .  SPP showing less than 10% i n f e c t i o n - 6  
li) L379 ijermplasm s e l e c t i o n s  
S e l e c t i o n s  from r e s i s t a n t  l i n e s :  
The r e s u l t s  of s c r e e n i n q  of n i n e  SPP o f  r e s i s t a n t  
p l a n t s  s e l e c t e d  from the seqreqat inq  germplasm l i n e s  
i n  1979-80 season a r e  p r e s e n t e d  i n  t a b l e  6 6 .  
T a b l e  66. L i s t  o f  1979 germplasm s e l e c t i o n s  f rom r e s i s t a n t  
p l a n t s  t h a t  showed no i n f e c t i o n  d u r i n q  t h e  1982-83 
s e a s o n  
Two SPP f rom ICP-8852 which showed u n i f o r m  r e s i s t a n c e  l a s t  y e a r  a l s o  
showed n o  d i s e a s e  t h i s  y e a r .  T h i s  y e a r  f o u r  o t h e r  l i n e s  (JM-2389, 
-2392,  -2496,  a n d  P I - 3 9 6 2 1 1 ) ,  t h a t  showed u n i f o r m  r i n g s p o t  r e a c t i o n  
- -  . .  
d u r i n g  t h e  1981-82 s e a s o n ,  showed u n i f o r m  r e s i s t a n c e  i n s t e a d  o f  r i n g -  
spot r e a c t i o n .  
Selections from s e q r e g a t i n g  g e m p l a s m  l i n e s .  F o r t y -  
f o u r  SBP f rom 1 4  s e g r e g a t i n g  germplasm l i n e s  f rom 1979-80 s e l e c t i o n s  
w e r e  s c r e e n e d .  T h l r t y - t w o  p r o q e n i e s  from 1 3  l i n e s  ( ICP-8849,  -8869, 
PI-394519,  -394525,  - 394563, -394567,  -394590,  -394591,  -394948,  
-394969,  -395236,  - 3 9 t ) l 5 ! 7 ,  s n d  -396819) showed u n i f o r m  r e s i s t a n c e  
( T a b l e  6 7 ) .  Seven p rcqen ies  showed 10% i n f e c t i o n  ( T a b l e  67) ' .  
T a b l e  6 7 .  R e s u l t s  of screening o f  s l n q l e  i j l a n t  p r o g e n i e s  ( S P P ) ,  
s e l e c t e d  from s e q r e g a t l n q  qermplasm a c c e s s i o n s  i n  1979 ,  
t o  s t e r i l i t y  mosd lc  a t  I C R I S A T  c e n t e r  d u r i n g  t h e  1982-83 
s e a s o n  
SPP showing u n l f o m  resistance-32 
T a b l e  67 .  C o n t d .  
P I  - 394525-2-2-SU 
P I  - 394525-2-2-S28 
P I  - 394563-1-2-S1@ 
P I  - 394563-1-2-S28 
P I  - 394567-2-2-SlB 
P I  - 394567-2-2-S28 
PI. - 394590-2-1-S28 
P I  - 394590-2-2-Slip 
P I  - 394591-1-1-SIB 
P I  - 394591-1-1-S2B 
P I  - 394591-1-2-=PI 
P I  - 394591-1-2-S2D 
P I  - 394948-2-1-S2@ 
P I  - 394948-2-2-S1M 
PI - 394948-2-2-S2U 








A. SPP s h o w i n g  c 10% ~ n f e c t l o n - 7  
1. PI -794590-2-1-1-S lp  
2 .  PI-394590-2-1-2-S2D 
3 .  PI -394948-2-1-S lP  
4 .  PI-394969-1-1-S1B 
5 .  P I - 3 9 6 1 5 5 - 2 - 1 - S l l  
6 .  PI-396819-1-2-S1@ 
7 .  P I -  396819-1-2-S2Q 
iii) 1 9 8 0  g e r m p l a s m  s e l e c t i o n s  
One h u n d r e d  a n d  s e v e n t y - o n e  SPP f r o m  9 5  
a c c e s s i o n s  w e r e  s c r e e n e d  f o r  r e s i s t a n c e  t o  s t e r i l i t y  mosaic. T h e  
s u n n n a r i s e d  r e s u l t s  a r e  p r e s e n t e d  i n  t a b l e  6 8 .  
T a b l e  68. Summary o f  r e s u l t s  of screening o f  1980 germplasm s e l e c t i o n s  
t o  s t e r i l i t y  mosa ic  d u r i n g  the 1982-83 s e a s o n  
? e r c e n t  
I n f e c t i o n  
r a n g e  
No. of 
p r o g e n i e s  
P e r c e n t  
of t o t a l  
p r o g e n i e s  
0  107 62 .6  
9 . 0 1  - 10 .00  3 9 22.8 
1 0 . 0 1  - 20.00 10  5 .8  
20.01 - 30.00 10 5 . 8  
3 0 . 0 1  - 40.00 1 0 .6  
40.01 - 50.00 3 1 . 8  
50 .01  - 60.00 ii 0 . O  
60 .01  - 70.00 1 0 .6  
-- .. - 
T o t a l  1 7 i  100 .0  
One hundred and seven 9P from 71  accessions showed u n i f o r m  r e s i s t a n c e  
( T a b l e  69) , and 39 progenies showed .: 10% i n f e c t i o n .  Many of t h e s e  
p r o g e n i e s  were  found t o  be s u s c e p t i b l e  t o  F'usurim w i l t  i n  t h e  n u r s e r y  
( i n f e c t i o n  r a n g e  o f  0 -100%) .  
T a b l e  69. L i s t  of 1 0 7 ,  1980 p iqeonpea  rqermplasm s e l e c t i o n s  t h a t  showed 
0 %  s t e r i l i t y  mosaic  a t  I C R I S A T  center d u r i n g  the 1982-83 
s e a s o n  
PI-396328-1-Sdl 









PI-39 1128-1 -S28 
PI-397129-1-321 
















~ 1 - 3 9 7 1 5 7 - ~ - ~ 2 a  
PI-397159-1-S18 































T a b l e  69.  Contd. 
F;I -397256-1-S18 
P I - 3 3 7 2 6 4 - 3 . - S 2 ~  
P C-3972bEi-i-S2€4 
P I - 3 9 7 2 7 0 - 1 - 5 1 5  
PI-3'37 2 .70-1-SZB 
P I - 3 9 7 2 8 8 - 1  - S 1 8  
P I - 3 9 7 2 9 H -  1 - S l a  
P I - 3 9 7 2 9 8 - 1 - S 2 @  
P I - 3 5 3 7  304-  l - . S Z @  
P I -  3 9 ?  331-1-SIC3 
PT-397321-1  - S 2 W  
PI-3'-37 3 3C- , - I -SlR 
1'1- 3 9 7 3  . i b - - 3 - 5 2 @  
PI- 3 3 7 3  3 H - l . - . < l B  
P I - 3 9 7  3 3 8 - I - b L C 4  
P I - 3 9 7 3 4 8 - 1 - S l a  
1'1-39734t3-1-S28 
PI-39*7352-.1-~1C4 





Y I - 3 9 7 4 5 5 - 1 - s l a  
P1-397456-1-51B 
P I - 3 9 7 4 5 6 - 1 - S 2 5  
PI-397461-1-SlC3 
P I - 3 9 7 4 6 1 - 1 - S 2 B  
PI-.397539-1-S1C3 
P I - 3 9 7 5 3 9 - 1 - S 2 8  
P I - 3 9 7 5 4 1 - 1 - S 1 5  
P I - 3 3 7 6 0 3 - 1 - S 1 8  
1 '1-337603-1-S2B 
PI -3 '37C04-1-Sm 
k ' 2 - 3 9 7 6 0 6 - 1 - S l ~  
PI-337606-1-S2C3 
PI -397 t i14-1-S2a  
P I - 3 9 7 b 1 5 - 1 - S 1 8  




P I - 3 9 7 9 4 2 - 1 - S l a  
P 1 - 3 9 7 9 4 9 - 1 - S l 8  
PI-397949-1-S25 
1'T-397'351-l-S1B 
P I - 3 9 7 9 5 1 - 1 - S 2 B  
iv  1 Select ions  from mild mosaic (MM) l i n e s :  The r e s u l t s  
of screening of 1 2  SPP from s i x  accessions se lec ted from MM plan t s  i n  
d i f f e r e n t  years a re  presented i n  table  70. One SPP from ICP-8002 showed 
uniform res is tance  and another SPP from ICP-8276 showed 6.59 M4. ~ l l  the 
other  10 progenies showed uniform mild mosaic react ion.  
Table 70. Results of screening of  1 2  s lnq le  p lant  progenies (SPP) f r o i n  
accessions,  showing mild m s a l c  reactLon, t o  s t e r i l i t y  mosaic 
during the 1982-83 season 
S.No. Pa r t i cu la r  1 t a 1  













-MM= Mild mosaic; SM= Severe mosaic 
b .  1982 germplasm accessions 
Additional 470 germplasm accessions t h a t  were provi-  
ded by our Genetic Resources Unit (GRU) were screened. Summarised r e s u l t s  
of screening a r e  presented i n  t a b l e  7 1 .  ~ i g h t y - n i n e  l i n e s  were found f r e e  
from in fec t ion  (Table 72) and 37 l i n e s  showed < 10% in fec t ion .  Many 
dccessions showed moderate s u s c e p t i b i l i t y  t o  b a c t e r i a l  stem canker and 17 
were k i l l e d  due tn severe canker infection. 
Forty-nine SPP from 27 accessrons t h a t  were selected 
from 1981-82 screening nursery were screened i n  1982-83 season. Six 
accessions (ICP-5125, -5785, -6129, -6710, -7992, and -8113 showed uniform 
res is tance  whereas o thers  showed seqreqatlon.  
Table  71. Sumnary o f  r e su l t s  !,'t s::reeninn o r  J'ICI !iew germplasm a c c a s -  
s i o n s  t o  s t e r l l  lty mosaic -:lir! ntr t h e  1 ~ i - R !  seasor ,  
-_I--- . _ _ _ _  I__ 
P ~ r c e n t  





of t o t a l  
a c c e s s i o n s  
0 . 0  H 4 1 8 . 9  
0 . 1  - 1 0 . 0  r7 7 . 9  
1ll.l - 2 0 , o  * 1 - , 4 .7  
2 0 . 1  - 30.0 2 3 4 . 3  
30.1 - 40.0 
.2 5 5 . 3  
40 .1  - 50.0 1 .' 2.6  
5 0 . 1  - 60.0 2 1 4 . 5  
60 .1  - 70.0  2 4 5 . 1  
7 0 . 1  - 80.0  2b 5 . 9  
8 0 . 1  - 90.0 28 5.9  
9 0 . i  -100.0 14-1 30.7 
1- 1 3.6 
-- ----- - - - -- - - -- - 
T o t a l  47c 1 0 0 . 0  
- ----- - --- - ---- - - - - --- - -  -- -- 
' ~ l n r i t s  d ied  d u e  t o  .;evc:re bdc te r ia l  :itern Ldr.Ac?l 
Tab le  72. List of 1382 ~erm;!lasrn l i n e s  th;t silowed (3% dnci less than  10% 
infection r:-. :;Leri!ity mosa:c (it 1(:'hlSAl1 center d u r i n g  the 
1982-83 season 
A. A c c e s s i o n  showing 0% ir!iect.lon - hY 
-.--- -- .- 
PR-3605, -3b.23, - 3 b 3 0 ,  -3b56, -366h, , r 7  i:.kd-4 77-1, May-May, pR-4969, 
-5106, -5108, -5110, -5113-1, -711.1, -5; ~ 1 - I ,  - , ' (  , -5131,  -5139, -5140, 
-5145-1, -5145-2, -5146, -5141, -5144, -i,>,, - > l > i ,  - j 166 ,  -5173, -5144, 
-5266, -5271,-5280, -52Y.1, -5i50, -5~7R-l ,  - , I ;  j ,  ->4bG,  -5465, -5471, -5506, 
-5523, ICP-11392, -11411, -11422, - i1435,  -114:t , -1 1785,  -11791, 
-11800, -11801, -11807, - l ~ H l ~ I ,  -11h11, - I l d l - ,  -11 , l  3 ,  -11822 ,  -11824, 
-11826, -11838, -11844, -1184C, -118411, - 1 l H d 5 ,  - 1 1 H Y f j ,  -11302, -11905, 
-11906, -11907, -119W8, -1190'3, -1LY11, -11)!2, -11914, -11915, -11916, 
-11917, -11919, -11921, -1lYL.,  - 1 3 2 3 ,  -11424, -11925, -11926, -11929, 
-11930, -11931, -11914, -11 3 , 7 , ,  - l l j j d ,  ~ l l d  -1L340. 
Table 72. Contd. 
B .  Accessions showing < 10% i n f e c t i o n  - 3 7  
d. ICP-2376 and BDN-1 s e l e c t i o n s  
1980 s e l e c t i o n s  
Four  SPP of ICP-2376 and 14 SPP of BDN-1, 
se lec ted  from the  r e s i s t a n t  p l a n t s  durinq t h e  1980-81 season were 
screened f o r  sterility mocaic r e s i s t a n c e .  The r e s u l t s  a r e  presented 
i n  t a b l e  73. 'No SPP from ICP-2376 and 11 from BDN-1 showed uniform 
r e s i s t a n c e .  
Table 73. Resul ts  of screening of 1980 K and 1981 K s e l e c t i o n s  from 
ICP-2376 and BDN-1  p l a n t s  aga ins t  s t e r i l i t y  mosaic d i s e a s e  
during the  1982-83 season 
S .No. P a r t i c u l a r  
1980 K s e l e c t i o n s  
ICP-2376-1 (ST-2) -SlP 
ICP-2376-1- (ST-2) -S2B 
ICP-2376-2- (ST-2) -Sl1  





BDN-1-4 (Nethouse) -1-S1P 
BDN-1-4 (Nethouse)-1-521 
In fec ted  
p l a n t s  Percent  i i lants  SM MM RS i n f e c t i o n  
Table 73, Contd . 
BDN-1-5 (Nethouse!) - S l B  
BDN-1-5 (Nethouse) - S 2 I  
BDN-1-6 (Nethouse) - S l B  





B .  1981 K se lec t ions  
-
ii) 1981 se lec t ions  
O f  the 13 progenies se lec ted from r e s i s t a n t  
BDN-1 p l a n t s  during the 1981-82 season screened, th ree  SPP showed u n i -  
form r e s i s t a n c e  (Table 73) . 
e .  Entomolqical ly  promising l i n e s  
i )  1980 se lec t ions  
The r e s u l t s  of screening of 20 SPP of entomo- 
l o g i c a l l y  promising l i n e s  t h a t  were se lec ted during the 1980 K season are 
presented i n  Table 74. Ten SPP of  s i x  l i n e s  showed uniform r e s i s t a n c e  
whereas two SPP showed 10% ~ n f e c t i o n .  
Table 74. List of entCnOl0gi~ally promising lines that uere selected in 
the sterility mosaic nursemy during 198Ckrnd that remained 
free from sterility mosaic during the 1982-83 season 
S .No. Particulars 
1980 K selections 










Total Inf percent plants plants SM MH RS infect ion 
ii) 1981 selections 
Three out of four entomologically promising 
lines that were selected during the 1981 K season in the sterility mosaic 
nursery showed uniform resistance (Table 75) . 
Table 75. List of entomologically promising lines that were selected in 
sterility mosaic nursery during 1981 K and that remained free 
from sterility mosaic during the 1982-83 season 
S.NO. pax ticular Total Infected percent plants infection SM MM RS 
1-1 1981 Heliothis-resistant s e l e c t i o n s  
--- 
--- 
T h i r t y - f o u r  SMD-res is tant  l i n e s  from d i f f e r e n t  
years were  s c r e e n e d  a g a i n s t  t h e  HeZiothis @ - b o r e r  d u r i n g  t h e  1981-82 
s e a s o n .  Twelve p r o g e n i e s  of s i x  l i n e s  t h a t  were i i e 2 i c t h i s - r e s i s t a n t  
w e r e  s c r e e n e d  a g a i n s t  SMD d u r i n g  the 1982-83 s e a s o n .  The results a r e  
p r e s e n t e d  i n  T a b l e  7 6 .  Eleven p r o q e n i e s  from f i v e  l i n e s  showed u n i f o r m  
r e s i s t a n c e .  
T a b l e  76. The r e s u l t s  ot  s c r e e n i n q  of 8 1  K pod-bore r  resistant l i n e s  t o  
s t e r i l i t y  mosaic  a t  ICRISAT C e n t e r  d u r i n q  t h e  1982-83 s e a s o n  
; . N o .  P a r t i c u l a r  
I n f e c t e d  T o t a l  P e r c e n t  ; ~ L a n t s  k ~ l a r ~ t  s i n f e c t i o n  
SM MM RS 
L V )  1982 K new l i n e s  
-
The r e s u l t s  r ~ f  s c r e e n i n q  o f  28 new e n t o m o l o g i -  
c a l l y  p r o m i s i n g  l l n c s  a q a i n s t  SMD a r e  !> resen ted  I n  T a b l e  7 7 .  None o f  t h e  
l i n e s  showed r e s i s t a n c e  t o  SMD. 
T a b l e  7 7 .  R e s u l t s  of s c r e e n i n y  o f  198.2 K t i n t -molo ( j l cd l1y  promising l i n e s  
t o  sterility m o s d ~ ~  d l s c a s e  d u r ~ n q  t h e  1982-83 s e a s o n  
S.No. P a r t i c u l a r  
I n f e c t e d  p e r c e n t  
p l a n t s  
~ ' l a n t s  i n £  e c t i o n  SM MM RS 
Table 77. Contd. 
FH-2294-77-R-E2 
FH-2307-77-R-El 
Prabhat x 3193-12-El 
























. Arhar Coordinated T r i a l  (ACT) mater ia l  
-
i) 1980 ACT se lec t ions  
Results  of screening of 10 SPP from three ICPL 
e n t r i e s  (ICPL-85, -8b,  -87) a r e  presented in t a b l e  78. ICPL-87 was found 
uniformily r e s i s t a n t ,  whereas one progeny each or ICPL-85 and ICPL-86 
showed < 5% in fec t ion .  
i i)  1981 ACT se lec t ions  
Twenty-four SPP from 13 ACT l ines that were 
se lected during the 1981-82 season were screened and the results are 
Table 78. Results of screening of 1980 K and 1981 K ACT selectlcn, ~o 
s t e r i l i t y  mosaic during the 1982-83 s-son 
,-,_, Infected - 
Particular 
1980 selections 
1 ,  ICPL-85-1-SLPP 
2, ICPL-86-1 -Slb 
3 .  ICPL-86-1 -S2b 
4 .  ICPL-86-2-Slb 
5. ICPL-86-3-Slb 
6. ICPL-86-3-S2b 
7. ICPL-87 -1 -Sll 
8. ICPL-87 -1 -S28 
9. ICPL-87 -2-Slb 
10. ICPL-8 7 -2-S 28 

























A u r . a L  plants rercenr plants SM MM RS infection 
presented i n  t ab le  78, Four progedes from 3 l i n e s  (AL-15, ICPL-234, and 
MA-93 showed uniform res i s t ance  whereas o thers  showed more than 309 
infect ion.  
iii) . Extra-early Arhar Coordinated Trial (EXACT) - 
1982 
-
Results of screening of 13 e n t r i e s  of Extra- 
ea r ly  arhar coordinated t r i a l  t o  s t e r i l i t y  mosaic a r e  presented i n  t a b l e  
79. All the  e n t r i e s  were found t o  be highly susceptible.  
Table 79. Results of screening of e n t r i e s  of arhar coordinated t r i a l s  

















UPAS -1 2 0 
T a b l e  7 9 .  Contd. 
Tabla 79. Contd, 
Bahar 2 3  . 1 
T-7 21 19 
Gwalior-3 2 4 20 
MA-2 17 6 
MA-95-2 20 9 
PDA-1 2 1 20 
C a P . 4  2 1 19 
K-23 2 2 19 
Sehore-364 2 2 2 2 
73100-8441-VII NDT B-GB-GB-GB 17 13 
ICPL-310 2 6 15 
ICPL-3 11 24 6 
JNAL-4 2 1 19 16 
PDA-7 29 18 
PDA-8 2 1 2 1 
MA- 9 7 29 1 
Sehore-367 3 5 2 9 
JA- 13 3 5 6 
JA-17 3 0 13 
BDN-1 (Check) 2 2 2 2 
iv) Early & h a 1 2  
Thirteen EACT entries were screened for steri- 
lity mosaic resistance (Table 79). One line (Pusa-78) showed 38.1% infec- 
tion whereas all others showed > 70% infection. 
V )  Arhar Coordinated Trial-1 (ACT-1) - 1982 
Out of 10 entries of Arhar Coordinated Trial-1 
screened for sterility mosaic resistance, none were found promising as all 
the entries showed > 70% infection (Table 79). 
vi) Arhar Coordinated Trial-2 WT-2) - 1982 
Results of screening of 18 medium-maturity 
Arhar Coordinated Trial (ACT-2) entries to sterility mosaic are presented 
table 79. Only one entry (PDA-3) showed 23.8% wereas all others showed 
> 90% infection. 
v i i )  Arhar Coordinated Trial-3 (ACT-3) - 1982 
Nineteen Late-snaturity Arhar Coordinated Tr ia l  
(ACT-)) e n t r i e s  were screened against  s t e r i l i t y  mosaic (Table 79). TW, 
en t r i e s  Bahar and MA-97 , showed 4 . 3  and 3.49 infect ion,  respectively; 
one ent ry  JA-13 showed 17.1% infect ion.  A l l  other en t r i e s  showed > 25b 
infection.  
9~ Early-maturity Hissar material 
i) 1980 se lec t ions  
Selections from r e s i s t a n t  p lants .  The resu l t s  
of screening of 2 1  SPP selected from r e s i s t a n t  l i n e s  during the 1980-81 
season a r e  presented i n  t ab le  80. Twelve progenies from f i v e  l ines  showed 
uniform res i s t ance .  
Table 80. Results of screening of 2 1  s ingle  p lant  progenies of early 
pigeonpea p lan t s  selected i n  1980-81 t o  s t e r i l i t y  mosaic a t  
ICRISAT Center during the  1982-83 season 
- 
S.M. Par t i cu la r  
Infected Percent l a n t s  plants infection 
SM M RS 
Selec t fons  from segregstlng p lan t s ,  ~ o r t y - s i x  
progenies of tk resistant plan t s  selected from the segregattng l i n e s  
C< . lo% in fec tbnl  during 1980-81 season were screened (Table 81) .  Thirty- 
seven progenies from six l i n e s  sbwed uniform res i s t ance .  
-- 
. . 
Table 81. Results of screening of 46 s ingle  p lant  progenies from p lan t s  of 
r e s i s t a n t  e a r l y  pigeonpea l i n e s  se lec ted i n  1980-81 to  s t e r i l i t y  
mosaic a t  TCRISAT Center during the  1982-83 season 
S.No. Pa r t i cu la r  TO ta 1 Infected percent p lan t s  infection SM MM RS 
Table 81. Contd, 
ii) 1981 se lec t ions  
Results of screening of 68 SPP of r e s i s t a n t  
p lan t s  t h a t  were se lec ted during the 1981-82 season are  presented i n  t ab le  
82. Fi f ty-e ight  SPP from 28 l i n e s  showed uniform res is tance  whereas 10 
other  SPP showed < 10% in fec t ion .  Six l i n e s  (74149, 74205, 74092, 75001, 
75025 and Camp I )  were se lec ted i n  collaboration with pigeonpea breeders 
t o  be included i n  1983-84 Early-Maturity Multilocation SMD r e s i s t a n t  l i n e s  
observation nursery (ESR) . 
Table 82. Results  of screening of 68 SPP of ea r ly  pigeonpea plants  selec- 
ted i n  1981-82 t o  s t e r i l i t y  mosaic a t  ICRISAT Center during the 
1982-83 season 
Percent S.No. P a r t i c u l a r  in fec t  w n  
Table 82, Contd , 






































74092-B-25- l -Hl-B-HB-B-S2Q 
~omp-l-IM'-B4-Hl-~-H2-HB-IiB-S191 
Comp-l-IDT-B4-Hl-M-H2-HB-HB-S21gl 
~SO ~ O - ~ - B - H ~ - M - H ~ - D - H B - S ~ B  
7 SO~O-~-B-H~-B&-HZ-HB-HB-S 2B 
(73081-4DT4 x prabhatl -9-KB-HB-SlU 
Table 82. Contd, 
*Lines se lec ted  f o r  f u t u r e  use.  
iii) 1982 mate r i a l  
An add i t iona l  4 1 2  early-maturi ty pigeonpea 
mate r i a l  provided by our plyeonpea breeders were screened fo r  r e s i s t ance  
t o  s t e r i l i t y  mosaic during the  1981-82 season. The summarised r e s u l t s  
a r e  presented i n  Table 83. F i f t een  l i n e s  showed uniform res i s t ance ;  1 2  
showed < 10% d i sease ;  and 14 showed < 20% d i sease  (Table 8 4 ) .  
Table 83 .  Summary of r e s u l t s  of screening of 1982 Hissar early-maturity 
m a t e r i a l  t o  s t e r i l i t y  mosaic during the 1982-83 season 
Percent i n f e c t i o n  Number of Percent of 
range 1 i n e s  t o t a l  l i n e s  
Table 83.  Contd. 
To ta l  412 100.0 
Table 8 4 .  Resu l t s  of screening of 1982 ear ly-matur i ty  m a t e r i a l  from 
Hissar  f o r  r e s i s t a n c e  t o  s t e r i l i t y  mosaic a t  ICRISAT Center 
dur ing t h e  1982-83 season 
S.No. P a r t i c u l a r  
A.  Lines showing 0% i n f e c t i o n  
In fec ted  
p l a n t s  Percent  p l a n t s  i n f e c t i o n  
SM MM RS 
Table 84. Contd, 
B. Lines showing < 10% infection 
C .  Lines showing > 10% but < 20% infection 
iv )  ICPL entries 
Forty-nine ICPL ent r ies  were screened and the 
r e su l t s  a r e  presented in  Table 85 .  Only one l i n e ,  ICPL-83, showed mi- 
form resis tance whereas three others (ICPL-82, -146, -315) showed < 10% 
infection. 
Table 85. Results of screening of Early ICPL-entries to sterility mosaic 
at ICRISAT Center during the 1382-83 season 
Infected 
Entry Total Percent Symptom 
-- 
No. plants plants infection type 
.;M It! RS 
ICPL-1 3 6 
ICPL-6 3 1 
ICPL-81 2 8 
ICPL-82 2 7 
ICPL-83 2 1 
ICPL-8 5 - 9 
ICPL-87 34 
ICPL-88 2 8 
ICPL-92 18 
ICPL-94 ? 2 
ICPL-9 5 26 
ICPL-107 ? 0 
ICPL-140 ? 8 
ICPL-142 3 7 
ICPL- 14 3 7 
ICPL-146 3 5 
ICPL-147 2 0 
ICPL-148 3 0 
ICPL-149 3 7 
ICPL-151 19 
ICPL-154 2 0 
ICPL-155 2 3 
ICPL-158 3 7 
ICPL-161 3 1 
ICPL-163 3 0 
ICPL-165 20 
ICPL-169 34 
ICPL-170 3 6 
ICPL-171 31 
ICPL-175 2 5 
ICPL-17 7 2 8 
ICPL- 17 9 18 
ICPL-184-1H4-E 32 
ICPL-185 3 3 
ICPL-186 3 5 
ICPL-189-1H-HB 23 















ICPL- 3 14  
ICPL-315 
ICPL-3 1 6  












h. Advance l i n e s  
i) W A Y  and o t h e r  e n t r i e s .  One hundred and 
s e v e n t y - f i v e  a d v a n c e  l i n e s  were  s c r e e n e d  a g a i n s t  sterility mosaic  du r -  
i n g  the 1982-83 s e a s o n .  The s\rmmarised r e s u l t s  a r e  p r e s e n t e d  i n  T a b l e  
8 6 .  One l i n e  (ICPL-262) and a p rogeny  from a l i n e  177125-VINDT7-3-3-B 
and ICPL-262) shoved  u n i f o r m  r e s i s t a n c e .  Three o t h e r  p r o g e n i e s  (77125- 
V I  Nm2-4-2-B, 77125-VI NDT8-1-2-B, and MSP4-VI NDT11-B) showed < 10% 
i n f e c t i o n .  
T a b l e  86. Summary of r e s u l t s  of s c r e e n i n g  o f  Advance l i n e s  t o  s t e r i l i t y  
mosaic i n  S M  Nursery a t  ICRISAT C e n t e r  d u r i n g  t h e  1982-83 
season 
P e r c e n t  i n f e c t i o n  
r a n g e  
Number o f  
1 i n e s  
P e r c e n t  of 
t o t a l  l i n e s  
Table 86, Contd. 
Total 17 5 100.0 
ii) LPAY en t r i es  
Of the 19 en t r i es  included i n  the Late Pigeonpea 
Adaptation Yield Test (LPAY) screened, one (ICPL-359) showed uniform res is-  
tance (Table 8 7 ) .  Three other en t r i es ,  ICPL-360, -366 and -371 showed < 10% 
infection; ICPL-370 showed 13% infection; and a l l  other 14 showed more than 
30% infection.  
Table 87, Results of screeniw of en t r i es  of Latelnaturi ty Pigeonpea Adapta- 
t ion Yield..U6t-fLEAY)-t~~te~ility mosaic a t  ICRISAT Center durincj 
the 1982-03 season 
_  
' ICPL Pedigree 
No. No. 
Total Infected Percent l an t s  plants infection SM MM RS 
Tahle 87, Contd, 
1. Resrs tan t  advance l i n e s  and accesslons 
Thi r ty- three  SPP of nine SM r e s l s t a n t  medlum-matur- 
i t y  advance l i n e s  and gemplasm access lons  were screened aga ins t  sterility 
mosaic dur ing  t h e  1982-83 season,  The r e s u l t s  a r e  presented in  Table 88. 
t h e  SPP of four advance l i n e s  and access ions  (ICP-504, 73076, 74041, and 
-- 
75268) showed uniform r e s i s t a n c e .  
Table 88, Resu l t s  of screening of r e s l s t a n t  advanced l l n e s  and accesslons 
t o  s t e r i l i t y  mosaic a t  ICRISAT Center durlng the  1982-83 season 
In£ ected Per - 
S. 
No. P a r t i c u l a r  
Total  p l an t s  cent  
p l a n t s  infec-  
SM RS t a l  t i o n  
Table 88. Contd. 
j .  The University of Queensland l i n e s  
Sixty-six l ines  from the University of Queensland were 
screened against  s t e r i l i t y  mosaic. The summarized r e s u l t s  are-presented i n  
Table 89. None of the l ines  showed res is tance .  Two l i n e s .  QPL-56-8 and 
Table 89. Summary of r e su l t s  of University of Queensland l i n e s  t o  s t e r i l i t y  
mosaic a t  ICRISAT Center during the 1982-83 season 
Percent infect ion 
range 
Number of 
l i n e s  
Percent of 
t o t a l  l ines 
Table 89. Contd. 
Total 6 6 100.0 
and QPL-59-B showed 14.3 and 9 .8% infect ion respect ively.  
k.  Medium-maturity Pigeonpea s t e r i l i t y  mosaic r e s i s t an t  
l i ne s  vield t e s t  (MPSRYI e n t r i e s  
The r e s u l t s  of screening of 23 en t r i e s  (including 
checks, C-11  and ICP-2376) of MPSRY to  SMD a r e  presented in  Table 90. Ten en t r ies  
(BSMR-1, BSMR-2, ICPL-345, -346, -347, -348, -349, -351, -349B, and -2376) 
. -. .  -- - 
showed u n i f o h  res i s tance  and s ix  en t r i e s  (BWSMR-1, ICPL-341, -342, -343 ,  
-3488, and 351B) showed (10% infect ion.  
1. Single plant  progenies from MPSRY and SM re s i s t an t  
l i ne s  t e s t  (SMR Test)  en t r i e s  
Eight progenies from three MPSRY en t r i e s  were scree- 
ned fo r  d i sease  incidence and seed co l lec t ion .  Two progenies showed uni- 
form res i s tance  whereas a l l  the other  s i x  progenies showed 1 t o  6% s t e r i l i t y  
mosaic (Table 91) .  
m. Single p lan t  progenies from ID-6997 and two ICPLs 
Five progenies from ICP-6997 and two ICPLs (ICPL-136 
and -137) were screened against  s t e r i l i t y  mosaic. A l l  the  SPP showed uni- 
form res i s tance  (Table 92 ) .  
n. BDN-1 ,  BC2F2 mater ial  
Results of screening of 1 4  SPP of two BDN-1 back 
crosSe8 (79248 and 79249) t o  s t e r i l i t y  nosaic a re  presented in  Table 93. 
A l l  the  progenies showed > 70.0% ~ n f c z t ~ o n .  Resistant s ingle  plants  in  
each progeny were se l fed  and bulked i n  zollaboration with breeders. 
T a b l e  90 .  R e s u l t s  o f  s c r e e n i n g  o f  Medium-maturity Pigeonpea  S t e z i l i t y  
Mosaic R e s i s t a n t  L i n e s  Y i e l d  T e s t  (MPSRYI t o  s t e r i l i t y  mosaic  
a t  ICRISAT Cen te r  d u r i n g  t h e  1982-83 s e a s o n  
S .No. P a r t i c u l a r  
I n f e c t e d  T o t a l  P e r c e n t  
p l a n t s  plants i n f e c t i o n  



















P a n t  A-106 
P a n t  A-107 
P a n t  A-108 
c-11 (ICPL-131) 
ICP -2376 
T a b l e  91 .  R e s u l t s  of  s c r e e n i n g  o f  s l n q l e  ? l a n t  p r o g e n i e s  o f  e n t r i e s  o f  
Medium-maturity Pigeonpea  Sterility Nosalc  R e s i s t a n t  L i n e s  Yie ld  
T e s t  (MPSRY) and S t e r i l i t y  Mosalc R e s i s t a n t  L l n a s  T e s t  (SMR T e s t )  
f o r  r e s i s t a n c e  t o  s t e r i l i t y  mosalc  d u r i n g  the  1982-83 s e a s o n  
S. P a r t i c u l a r  
NO. 
I n f e c t e d  T o t a l  P e r c e n t  p l a n t s  1 l a n t s  in£ e c t i o n  
S:: :.tr4 RS 
rable  91. Contd. 
Fable 92. Resul t s  of sc reen ing  of  s l n g l e  p l a n t  progenies of ICP-6997 and 
two ICPLs t o  s t e r i l i t y  mosaic during t he  1982-83 season 
S.No. P a r t i c u l a r  
Infected 
$ants Percent p l a n t s  i n f ec t i on  S X  $t'.l RS 
Table 93. Resul t s  of screening of BDN-1, BC F mater ia l  t o  s t e r i l i t y  mosaic 
a t  ICRISAT Center during t he  1983-83 season 
Infected Percent 
So NO. P a r t i c u l a r  p l a n t s  p l a n t s  infec-  
-. SM MM RS t i o n  
Table 93. Contd. 
Four C-11, BC F crosses  were screened aga ins t  s t e r i l i t y  
mosaic. A l l  t h e  crosses  showed > t , ~ ? 0 g  3 ~ s o a s e  (Table 94) . Here a l s o ,  r e s i s -  
t a n t  s i ng l e  p l an t s  i n  each progeny were se l fed  ard bulked i n  co l labora t ion  w i t h  
breeders .  
Table 94. Results  o f  screening of C-11, BC F , - a t e r i a l  t o  s t e r i l i t y  mosaic at 
ICRISAT Center durinq t k e  1982-8i Zeason 
Total S.no. Pa r t i cu l a r  Infected Percent p l an t s  
~ i a n t s  SM MM RS in fec t ion  
p .  Male a t e r i l e  l i n e s  
i) MS-3A, BClF4s 
Out  of 10 MS-3A BCIF ' s  screened, t h r e e ( ~ s - 3 ~  x 
[ (Ms-BA x 3783) -~95-SB]-B, - W142-SB-B. and -~h7-58-81 showed 16.7, 2 4 . 1  , 
and 22.7 in fec t ion ,  respectively.  
None of the 10 !4S-3A BC F2 ' s  showed promise 
against  s t e r i l i t y  mosaic a s  a l l  the F,s showed > 76% infection.  
iii) MS-3A l i n e s  
O u t  of 100 MS-3A l i n e s  screened none was found 
promising a s  a l l  of them showed > 95% S Y  infect ion.  
iv )  MS-4A, BC,F4 
L 
A l l  the 10 F ' s  i n  MS-4A BC F 's tha t  were 1 4  
screened agains t  s t e r i l i t y  mosaic showei > 70% infection.  
A?L thc LC! :!S-..?. :C2F21C zhzvt:! ' 9Ct infcctior,.  
v i )  MS-4A l i n e s  
Out of 100 l i n e s  of 14s-4A cross screened none 
was found promising. A l l  the l i n e s  showed > 70% infection with the 
exception of two l i n e s  (MS-4A-7 -2B-31 and MS-4A-7- 10-5Q-10-B) which 
showed 35.5 and 42.4% in fec t ion ,  respectively.  
q .  SMD-resistant and to lerant  Fd bulks 
Forty-one F bulks of crosses involving agronomi- 4 
tally good l i n e s  and s t e r i l i t y  mosaic-resistant germp1.asm a c c e ~ ~ i ~ n S / l i n e s  
and ni;e F4 bulks of crosses 1nvolvin.r aarononlcally good l i n e s  and SM to le -  
r a ~ l t  ( r lngspot  react ion)  germplasm acc2s~1or.s/'I:nes were screened. A 
t o t a l  of 15 bulks,  11 r e s i s t a n t  and -, t; lrront, were selected fo r  fur ther  
Screening (Table 9 5 ) .  
Table 95. List of 15 sterility mosaic-resistant and tolerant F bulks 
selected i n  sterility mosaic nursery during the 19d-83 season 












12. 78053-S (T) B-S (T)B-SB 
13. 78054-S (T) B-S (TI B-SB 
14. 78070-S (T) B-S (TI B-SB 
15. 78080-S (T) B-S (T) B-SB 
r. SMD-resistant F, slnqle plant progenies 
One hundred and forty slngle plant progenies from 12 
crosses were screened. Of the 106 SPP that showed uniform resistance, 
94 listed in Table 96 were selected by breeders for further use. 
Table 96. List of 94 SMD resistant F single plant progenies selected in 4 
sterility mosaic nursery during the 1982-83 season 
S.No. Particular 
1. 78C41-S1-VINDTS1-Sll 
2 .  78041-S1-VINDTS1-S28 
3. 78041-S1-VINDTS3-S10 
4. 78041-S1-VINDTS4-Sll 











Table 96. Contd .  
T a b l e  96, Contd. 
Particular 
e.  SMD-tolerant F4 single plant progeniee 
Out of 175 F4 SPP screened, 132 shoved uniform 
resirtance and no RS reaction this year. Ninety-three of these lines 
were selected by breeders for further use ( T a b l e  97) .  
Table 97. List of 93 sterility mosaic tolerant (Ringspot) 
F single plant progenies selected in sterility 4 
mosaic nursery during the 1982-83 season 
S.M. Particular 
78041-S (T) 1-VIIidDTSl -SIB 
78041-S (T) 1-VIINDTSI -S25 
78041-S (T) 1-VIINDTSl -S3a 
78041-S (T) ~-vIIND?s~-s~O~ 
78041-S (T) 1-VIINDTSL-S2@ 
78041-S (T) l-VIIWTS2-S3Q 
78041-S (T) 1-VIINDTS4-S1@ 
78041-S (T) l-VIINDTS4-SL5 
78041-S (T) 1-VIINDTS4-S 3@ 
78041-S (T) 4 - VINDTS2-S118) 
78041-5 (T) 4 - VLVDTS r!-S2B 
78041-S (T) 4-VIhXlTSZ-S3a 
78041-S (T) 4-VIrJDTS3--SlE 
78041-S (T) 4-VIXDTS3 - S 2 &  
78041-S (T) 4-VINDTS3-S3@ 
78041-S (T) 4-VINDTS5-Sl& 
78041-S (T) 4-VTNDTSS-S2€3 
78041-S ( T )  4-VINDrI'S5-S35 
78041-S (T) 6-VINUTSl-SlB 
78041-S (TI 6-VINDTSl-S25 
78041-S (T) 6-VIX3TS>-S3& 
78041-S (T) 6-VI>iDTS4-Sl@ 
78041-S (T) 6-VINDTS4-S2@ 
78041-S (T) 6-VLNDTSl-S3% 
78041-S (T) 7 -VINDTS2-SlE 
78041-S ( T )  ?-VTNDTS2-S2C3 
78041-S (T) 7 -VINDTSZ-S3Q 
78041-S (T) 7-VT:.IDTSZ-S48 
78041-S (T) ;-VI><DTS2-S5H 
78041-S (T) 7 -';I!;DTS2-S6@ 
78041-S (Ti 3- .JI ' ;LTs 3-S1D 
78041-S (T) 9-VTIN[;,TS3-S2@ 
78041-S (T) 9-VIINDTS3-SLC9 
'8041-S (T) 9-VIiNDTS5-S1B 
7804 1 - S  (T) 9-L71TNDTS5-S2B 
78041-S (T) 9 - V I i L < D T S s - S 3 Q  
78041-S (T) 18-VINDTS2-S1B 
78041-S (T) 18-VIEJDTS2-S28 
78041-S (T) 18-VINDTS2-S38 
7804 1-S (T) 18-VINDTS4-S2B 
78041-S (T) la-VINDTS4-S35 
78041-S (T) 18-VINDTS5-Sl5 
78041-S (T) la-VI>$DTS5-S25 
Table 97 . Contd . 
78041-S (T) 18-VINDTSS-S3m 
78043-S (T) 1-VXXNDTS2-S18 
78043-S (T) l-VIINIYI"I'2-S2M 
78043-S (T) 1-VIINDTS2-S38 
78043-S (T) 3-VIINDTS3-S1R 
78043-s (T) 3-VIINDTS3-S2PP 
78043-S (T) ~ - V I I N D T S ~ - S ~ ~  
78043-S (T) 3-~11ND'i"5-~18 
78043-S (T) 3-VIINDTS-S28 
78043-S (T) 3-VIINDT5-S3@ 
78043-S (T) 14-VIINDTS2-S1@ 
78043-S (T) 14-VIINDTS 2-S2H 
78043 -S (T) 14-VIINDTS3 -SlQ 
78043-S (T) 14-VIINDTS3-S2W 
78043-S (T) 14-VIINDTSS-S1@ 
78044-S (T) 40-VIINDTS5-SIB 
78044-s (T) 40-VIINDTS5-S 2B 
78053-S ( T )  7-VINDTSl-SlR 
78053-5 (T) 9-VIINM'S2-S1B 
78053-S (T) 9-VIINDTS2-S25 
78053-S (T) 9-VIINDTS4-S18 
78068-S (T) 18-VIINDTS1-S1m 
78068-S (T) 18-VIINDTSl-S2W 
78068-S (T) 18-VIINDTSl-S3M 
78068-S (T) 18-VIINDTSl-S48 
78068-S (T) 18-VIINDTSl-S5~ 
78068-S (T) 18-VIINDTS2-S1B 
78068-S (T) 18-VIINDTS2-S2B 
78068-S (T) 18-VIINDTSS-S1B 
78068-S (T) 18-VIINDTS5-S2B 
78068-S (T) 20-VIINDTS2-S1B 
78068-S (T) 20-VIINDTS5-S 1@ 
78068-S (T) 23-VIINDTS3-S1@ 
78068-S (T) 23-VIINDTS3-S28 
78068-S (T) 23-VIINDTS3-S3& 
78068-S (T) 23-VIINDTS4-S18 
78068-S (T) 23-VIIP33TS4-S2@ 
78068-5 (T) 23-VIIPTDTS4-S31 
78068-S (T) 24-VIINDTSS-S1@ 
78068-S (T) 25-VIINDTS4-S2B 
78068-S (T) 25-VIINDTS4-S3B 
78068-S (T) 26-VIIXDTSS-SIB 
78068-S (T) 26-VIIfJDTS5-S2@ 
73068-S (T) 27-VIItJDTS2-S1H 
7806a-5 ( T )  27-VI;?iLTS2--S2B 
Table 97. Contd. 
Par t icular  
t .  Dwarf l i n e s  
Of s i x  progenies of  f ou r  ? ~ n e s  t e s t e d ,  none showed 
< 10% in fec t ion .  However, f i v e  p lan t s  each were? se l i ed  f r , ~ m  each of the 
two D dwarf progenies (Table 9 8 ) .  3 
Table 98. Results  of screening of dwarf pigeonpea l i n e s  t o  s t e r i l i t y  
mosaic a t  ICRISAT Center during t h e  1962-83 season 
S.No. Par t i cu la r  
7 . lnfected 
-o ,-a 1 Percent 
'lants infection [ , lants  SY MM 4s 
Entr ies  i n  tne Deronstrl t ion T r i a l  
Eleven pigeonpea l l n e s  includinq res i s t an t  (81, 
t o l e r a n t  ( 2 )  and suscept ib le  (1) were sown lr. S I X ,  3-m rows as a  Demonstra- 
t i o n  T r i a l  i n  the  nursery. The r e s u l t s  on a ~ s e a s c  reaction and yield a re  
Presented i n  Table 99. A l l  the SM r e s i j t d n t  l ines  showed res i s t an t  
react ion ( <  10% i n f e c t i o n ) .  The rlnqspot l11:e ( ~ c P - 2 3 7 6 )  showed no RS 
react ion t h i s  season and remained f r e e  from d1sea.-c. The .W l ine  showed 
the expect& reac t ion .  B D N - ~ ,  a susce,>tiblc ccl t ~ v a :  snowed 100% i n £  ect ion.  
Only One en t ry  yielded 2302 kg/ha ofpp:ne:~>n-e.~s. 

v .  Entr ies  of ICAR-ICRISAT Unifo-m Tr i a l  [sir Pigeonpea 
--- W i l t  Resistance (IIUTPWR) -1962 
Forty-one e n t r i e s  lncludinq one svsccpt ible  ckieck 
were t e s t e d  f o r  t h e i r  reac t ion  t o  the s t e r i l i t y  mosaic i n  w i l t  ncrsery in 
~ l f i s o l - A  where t he  d i sease  was created throucjh : s t - t cd  r?DN-1 SM-infected 
p l an t s  kept on t he  west s i de  of the field, There was excel lent  disease 
development and therefore  recorded SM incldellce I n  tile en t r i e s  ,i IIUTPWR 
which is presented i n  Table 100. 
Table 100. Resul ts  of screening of the  entries of ICAR-ICRISAT Uniform 
T r i a l  f o r  Pigeonpea W i l t  Resistance to s t e r i l i t y  mosaic i n  
w i l t  nursery (Alfisol-A) a t  ICRISAT Center durinq the 1982-83 
season 
S.No. Pa r t i cu l a r  
-- - 
1nFef.ted Total l-elcent 
. l an t s  pldnts --- lnf ectlon SM Tj. RS 
T a b l e  100 .  Contd.  
Ten l i n e s :  ICP-8848, -9120, -9175, -9213, -9255, 
-11290, -8158, -11296, and two s t r a i n s  o f  A t y t o 8 i u  lineata (JM-3366 
and M(R-76) showed Uniform r e s i s t a n c e ;  f i v e  l i n e s :  ICP-8795, -8798 
-10269 C.No.74360 and ICP-7197 showed < 10% i n f e c t i o n ;  and six l i n e s :  
ICP-9229, -10958, -10960, K-70, AWR-74/16, and ICP-8077 showed i n f e c -  
t i o n  between 10 and 20%. The w i l t  s u s c e p t i b l e  check  (ICP-2376) m o s t l y  
showed t h e  R S  symptoms as e x p e c t e d .  The remain ing  20 e n t r i e s  shbwed 
more t h a n  20% i n f e c t i o n  and are ccnsiaererl c l i c r e p t i h l o  to sun. 
B .  P o t  S c r e e n i n g  
1. S c r e e n i n g  t e c h n i q u e  
The s c r e e n i n g  t e c h n i q u e  adopted  was same a s  used  i n  t h e  p a s t  
( P u l s e  P a t h o l o g y  P r o g r e s s  Repor t  - 1 8 ) .  
2 .  M a t e r i a l s  s c r e e n e d  
a )  S i n g l e  p l a n t  progrenies o f  ICPL-155 
Out of 84 SPP of  ICPL-155 s c r e e n e d ,  e i g h t  SPP (ICPL-155- 
21, -ar -1081, -411, - 4 B ,  -451, - 6 M r  and -7901 showed no d i s e a s e  deve-  
lopment ;  three showed < 20% d i s e a s e ;  and t h e  r m a i n i n j  73 showed more 
t h a n  20% d i s e a s e  ( r a n g e  of  27 t o  1 0 0 % ) .  
b. S ingle  p l a n t  p r q e n i e s  of I(:PL-j.46 
A l l  t h e  100 SPP screened wcre suscept ib le  t o  
s t e r i l i t y  mosaic w i th  incidence range of 84  t o  100%. 
c .  S ing le  p l a n t  progenies oi ICPL-269 
--- 
A l l  the  105 SPP screened were suscept ib le  t o  
s t e r i l i t y  mosaic wi th  incidence range of 2 1  t o  100%. 
VI. Disease con t ro l  through seed t reatment  with -- pes t i c ide s  
Las t  season,  we found t h a t  carbofuran (Furadan 40 FP) a s  seed t r e a t -  
ment (5 and 10%) s i g n i f i c a n t l y  reduced s t e r i l i t y  mosaic incidence but only 
up t o  75 days a f t e r  sowing. This yea r ,  we included four dosages ( 1 ,  5 ,  10,  
20%) and fou r  (L, 2 ,  3, 5%) of Temik 10G i n  t he  seed treatment t r i a l ,  
which was conducted, a s  i n  t h e  p a s t ,  i n  the  s t e r i l i t y  mosaic nursery where- 
i n  ' infector-hedge'  technique was followed f o r  uniforrn na tura l  spread of t he  
d i s ea se .  A suscep t ib l e  cv ,  BDN-1, was used i n  t he  t r i a l  with RBD w i t h  
t h r e e  r e p l i c a t i o n s .  The p l o t  s i z e  was 18 m 2  ( s i x ,  4-m rows) .  0bnervati.ons 
on emergence, d i s ea se  incidence and y i e ld  were recorded and a r e  presented i n  
Tables 101, 102, and 103. 
A.  E f f e c t  on seedl ing  emergence 
A l l  t h e  fou r  seed t reatment  dosaqes of Furadan 40 F'F increased 
seedl ing  emergence a s  compared with t he  un t rea ted  check (Table 1013, thus 
confirming our  p a s t  two y e a r s ' r e s u l t s .  Con t r a r i l y ,  a l l  t he  four dosages 
of Temik 10G reduced emergence wi th  much more adverse e f f e c t  by 2 ,  3 ,  and 
5% dosages. 
B. E f f e c t  on d i s ea se  incidence 
The d i s e a s e  incidence recorded a t  d i f f e r e n t  intervals a f t e r  
sowing 1s presented i n  Table m2. Ttze e f f e c t  of seed treatment was not 
v i s i b l e  much a t  2 5  days a f t e r  sowing (DAS)  . A t  4 5  DAS, both the  pe s t i -  
c i de s  a t  a l l  t h e  fou r  dosages s i g n i f i c a n t l y  reduced sterility mosaic 
incidence compared wi th  t h e  un t r ea t ed  check. A t  70  DAS,  therewas Some 
reduc t ion  i n  d i s e a s e  incidence i n  1% seed t reatment  with both Temik 10G 
and Furadan 40 FP; h i g k & e s  of both the  pe s t i c ide s  were i ne f f ec t i ve  i n  
reducing d i s e a s e  incidence.  j ~ t 9 0  U S ,  d i seuse  incidence In a l l  the  seed 
t reatments  i nc lud ing  t he  un t rea ted  check was more than 98%.  

Table 102. E f f ec t  of seed treatment with Furadan and Tcnik on. 
s t e r i l i t y  mosaic incidence i n  pigeonpea a t  d i f f e r e n t  i n t e r v a l s  
a f t e r  plant ing i n  s t e r i l i t y  mosaic nursery during t he  1982-83 
season 
Treatment with Percent d i sease  incidence a t  d i f f e r e n t  days S.No. dose a f t e r  sowing (DAS) 
2 5 4 5 7 0 90 
Control 
Temik 10G - 1% 
- 2 %  
- 3% 
- 5 %  





SEM 0 . 6  4 . 5  7 . 2  0.5 
CV a t  5% 1 . 9  13.6 21.7 1 .5  
-- 
' ~ v e r a ~ e  of th ree  r ep l l ca t l ons .  
C.  Ef fec t  on y ie ld  
The da ta  on the e f f e c t  of seed treatment with d i f f e r e n t  dosages 
of Furadan 40P and Temik 10G on y ie ld  of piqeonpea i n  the SM nursery a r e  
presented i n  Table 103. The y ie ld  i n  seed treatment with 2, 3,  and 5% 
Temik 10G was reduced as  compared with the  untreated check. In seed t r e a t -  
ment with 1% Temik 10G and 1 ,  5 ,  10,  and 20% Furadan 40 FP,  the y ie ld  was 
a s  good a s  the  untreated check. This l imi ted  e f f e c t  on y ie ld  was probably 
due t o  pod borer i n f e s t a t i on  i n  the experiment. 
V I I .  MULTIMCATION TESTING 
A .  ICAR-ICRISAT Uniform Tr i a l  fo r  Pigeonpea S t e r i l i t y  Mosaic Resistance 
(IIUTPSMR) 
Twenty-five r e s i s t a n t  or  t o l e r an t  l i n e s  (19 i den t i f i ed  a t  ICRISAT 
Center,  one a t  BHU,  Varanasi, two a t  Bddnapur and t h r ee  a t  CSAUT, Kanpur) 
along with a suscept ib le  check (BDN-11,  were t e s t ed  a t  1 2  loca t ions ,  i n  
India  through the  IIUTSMR during the  1982-83 season. Results were 
received from 10 loca t ions  (Table 104 ) .  The de t a i l ed  r e p r t  on t he  
r e s u l t s  of t h i s  mul t i loca t ion  t e s t i n g  has been separa te ly  prepared 
(pulse Pathology Progress Report No.27) and sen t  t o  a l l  the cooperators .  
A summary of r e s u l t s  i s  presented here.  
Table 103. E f f ec t  of seed t rea tment  wi th  T m i k  10G and Furadan 40 FP on 
y ie ld  of BDN-1 pigeonpea i n  t h e  s t e r i l i t y  mosaic nursery a t  
ICRISAT Center during t h e  1982-83 seasqn 
Treatment with S.No. Y l e l d / ~ l o t  (c)' Y,eld/ha (kg) dose R 1  R 2  h3 Rl i. R3 Average 
Control  
Temik 10G - 1% 
- 2 %  
- 3% 
- 5% 
Furadan 40 FP- 1% 
- 5 %  
-10% 
-20% 
' p l o t  s i z e  - 18 m 2  ( s r x ,  4-m rows) .  
Of t he  25 e n t r i e s  t e s t e d ,  one (ICP-10976) was r e s i s t a n t  (< 10% 
d i sea se )  a t  a l l  t he  10  l oca t i ons  t e s t e d  (Table 104 ) .  Two genotypes 
(ICP-10984 and -11049) were r e s i s t a n t  a t  e i g h t  l oca t i ons ;  four  (ICP-7353, 
-7867, -8129, and -10977) a t  seven l o c a t i o n s ;  t h r ee  (ICP-6630, -6986, and 
-8089) a t  s i x  l oca t i ons ;  e i g h t  a t  f i v e  locations; two a t  four  l oca t i ons ;  
four  a t  t h r e e  l oca t i ons ;  and one a t  two loca t i ons .  These r e s u l t s  ind ica-  
t ed  ex i s t ence  of a d i f f e r e n t  s t r a i n  of t he  pathogen/vector a t  n t l e a s t  
t h r e e  of t he se  l o c a t i o n s .  
B .  S t e r i l i t y  Mosalc Differentials' Tes t  
Considerinq t he  r e s u l t s  of t he  IIUTSMR over t he  l a s t  s eve ra l  
seasons,  a new t e s t  with 10 rjenotypes t o  se rve  a s  d i f f e r e n t i a l s  was s t a r -  
t ed  and conducted a t  seven d i f f e r e n t  l oca t i ons  i n  Ind ia  during t h e  1982-83 
season.  The suscep t ib l e  check, ICP-7182, showed only 57 and 399 d i s e a s e  
a t  Bangalore and Kanpur, r e spec t i ve ly ;  t h e r e f o r e ,  t h e  r e s u l t s  from t h e s e  
two loca t i ons  were not included f o r  i n t e r p r e t a t i o n  purposes. The r e s u l t s  
of a l l  t he  seven l oca t i ons  a r e  presented ln  Table 105 . 
The r eac t l on  of most o f  the  differentials a t  Badnapur and ICRISAT 
Center were s i m i l a r .  :n the p a s t ,  r e ac t i o r so f  piseonpea genotypes have 
been s i m i l a r  a t  Pantnaaar and ICRISAT Center .  However, i n  t h i s  test 
which was done i n  the  glasshouse cond i t i ons ,  seven genotypes showed RS 
symptom a t  Pantnagar.  Thls miaht be due t o  d i f f e r ences  i n  t h e  environ- 
mental cond i t i ons  i n  the glasshouse a s  .:-mared with f i e l d  condi t ions  
c 
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which is under s tudy .  Same genotypes showed d i f f e r e n t i a l  r e a c t i o n  a t  
~ h o l i  and Vanban indicat ing  presence o f  d i f f e r e n t  s t r a i n s  of t h e  pathogen/ 
vec tor  a t  t h e s e  l o c a t i o n s .  Further t e s t i n g  is required during the  next  
year t o  g e t  a  b e t t e r  p i c t u r e  of s t r a i n  s i t u a t i o n  i n  t h e  pathogen/vector o f  
s t e r i l i t y  mosaic i n  India .  
PROJECT: PP-PATH-5 (81)  : DEVELOPMENT OF TECHNIQUES TO SCREEN FOR RESIS- 
TANCE TO POTENTIALLY SERIOUS DISEASES OF 
PIGEONPEA 
I .  SUMMARY 
1. Following a s l m t  l e  rjreeritlouse sc reen ing  technique ,  170 s t e r i l i t y  
mosaic r e s i s t a n t  l i n e s ,  137 Phytoi-rhthora b l i g h t  r e s i s t a n t  l i n e s  
and 29 w i l t  r e s i s t d n t  lines were screened a g a i n s t  t h e  powdery 
mildew. O f  t h e s e ,  31 l l r i es  showed r a t i n q  of 5 and below i n  
r epea t ed  t e s t s .  
2 .  A 'Kni fe -cu t '  techniijue was followed t o  sc reen  28  IPWN e n t r i e s ,  
2 8  IIUTPWR e n t r i e s  dnd 2 4  s t e r i l i t y  mosaic r e s i s t a n t  l i n e s  a g a i n s t  
Macrophomina stem c ~ ~ n k e r  i n  f i e l d .  o f  these .  24 IPWN e n t r i e s ,  25 
IIUTPWR e n t r l e s  anti .'.I s t e r i l i t y  mosalc r e s i s t a n t  l i n e s  showed 
d i s e a s e  r a t i n g  o: 3 ~ ind  below. 
3 .  O f  t h e  587 cjerrny-rlasrn dccess ions  scored f o r  t i ; ic ter ial  l e a f  spo t  and 
stem canker ,  only I C P - 8 8 6 3  and - 6 5 2 1  were fourid r e s i s t a n t  under 
F i e ld  c o n d i t i o n s .  
4 .  A simple greenhouse techn~clues  was developed t o  sc reen  pigeonpea 
m a t e r i a l  f o r  resistance t o  A l t e r n a r l , ~  b l l g i i t .  
5.  About 400 l i n e s  includlnq w i l t ,  s t e r  l l i t y  mosaic, Phytophthora 
b l i g h t ,  m u l t i p l e  d i s e a s e  r e s i s t a n t  l i n e s  and e l i t e  breeding l i n e s  
were screened and i d e n t i f i e d  above 50 r e s i s t a n t  l i n e s .  
6 .  A l l  t h e  n ine  AtyZosicc s[q,. si-reened were r e s i s t a n t  t o  A l t e r n a r i a  
b l i g h t  . 
7 .  The yellow mosaic lncicience Ln [ill thc t h r e e  f i e l d  t r i a l s  was low 
wi th  a maximum of 3 . 4 % .  The maximum yellow m0sai.c inc idence  was 
observed i n  November 5 ; o w i ~ ~ ( . ~ ,  1:1 iic) cm row t o  row spac ing ,  and 
i n  sowings where lequminous h(,st:i o l  tile v ~ r u c  and vec tor  (white-  
f l y )  were a l t e r n d t e d  w i t h  t $d , -  ~ r l r i :  c,:itav t o w s  of a s ~ l s c e p t i t l e  
ICP-1 c u l t i v a r .  
8 .  The yellow mosalc caused 4 ' .  b rc:i-lu:tlon In y l e l i s  of p o s t r a i n y  
(Rab1)-season susce l l t lb le  :~ lqeonpca ,  \ ihlch L S  c lose  t o  40.7% 
repo r t ed  by U S  l d \ t  , ' e a r .  
11. INTRODUCTION 
During the  1382-83 season we screened piseonpea ma te r i a l s  a g a i n s t  
powdery ~ i l d e w ,  Macrophomina stem canker ,  b a c t e r i a l  l e a f  spo t  and stem 
canker and A l t e rna r i a  b l i g h t .  We screened a  l a r g e  number of m a t e r i a l s  
a g a i n s t  A l t e rna r i a  b l i g h t .  A n  ICAR-ICRISAT Uniform T r i a l  f o r  Pigeonpea 
~ l t e r n a r i a  Bl igh t  Resistance (IIUTPABR) was s t a r t e d  i n  cooperat ion with 
t h e  A l l  Ind ia  Coordinated Pulses  Improvement Program. For yellow mosaic 
we attempted t o  f i nd  ou t  information required f o r  developing an e f f i c i e n t  
f  i a l d  screening technique.  
I1 I . POWDERY MILDEW 
For t h i s  d l s ea se ,  p l an t i ng ,  inocula t ion ,  and recording observa- 
t i o n s  were done a s  descr ibed i n  Pulse Pathology (Pigeonpea) Report of Work 
1981-82. 
One hundred and seventy s t e r i l i t y  mosaic r e s i s t a n t  l i n e s ,  1 3 7  
Phytophthora b l i y h t  r e s i s t a n t  l i n e s  and 29 w i l t  r e s i s t a n t  l i n e s  were 
screened f o r  powdery mildew under greenhouse cond i t i ons .  Severe powdery 
mildew developed on suscept ib le  l i n e s .  A t o t a l  of 31 l i n e s  showed r a t i n g  
of  5 and below i n  repeated t e s t s  (Table 1 0 6 ) .  
Table 106. L l s t  of 31 pigeonpea l i n e s  which showed r a t i n g  of 5 and below 
t o  powdery mildew i n  greenhouse 
S.No. Pedigree Powdery mildewa 
W i l t  r e s i s t a n t  l i n e s  
Table 106. Contd. 
B. Phytophthora b l igh t  r e s i s t a n t  l i n e s  
C. S t e r i l i t y  mosaic r e s i s t a n t  l i n e s  
a Average of 2 t e s t s ,  based on a ra t lng scale of 1-9. 
I V .  MACROPHOMINA STEM CANKER 
A 'knife-cut'  method was followed to  screen 28 e n t r i e s  of the 
In ternat ional  Pigeonpea W i l t  Nursery (1PWN)r 28 of the ICAR-ICRISAT Uniform 
Tr ia l  for  Pigeonpea W i l t  Resistance (IIUTPWR) and 24 of the ICAR-ICRISAT 
Uniform T r i a l  for  Pigeonpea S t e r i l i t y  Mosaic Resistance (IIUTPSMR) i n  the 
respective disease nurseries.  The inoculations and recording of observa- 
t ions  were done a s  described in  Pulse Pathology (Pigeonpea) Report of 
Work 1981-82, 
Of the 28 IPWN l ines  t e s t ed ,  2 4  showed ra t ing of 3 end below 
(Table 107).  Twenty-five IIUTPWR en t r i e s  showed ra t ing of 3 and below 
(Table 108).  Of the  24 IIUTPSMR en t r i e s  screened, 22 showed ra t ing  of  
3 and below (Table 109). 
Table 107. Reaction of e n t r i e s  included i n  International  Pigeonpea W i l t  
Nursery to Macrophomina stem canker during the 1982-83 
seasona 
S.No. Pedigree 
a Teeted by the 'knife-cut'  method i n  the w i l t  nursery. 
bMacrophomina stem canker based on 1-9 rat ing s c a l e  1 average of f i v e  
plants. 
Table 108. Reaction of entrles lncluded in the ICAR-ICRISAT Uniform 
Trral for Pigcnopea Wilt Resistance (IKTTPWR) to Macro- 
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a 
Tested by the 'knife-cut' method I n  the wllt nursery. 
bMacrophomina stem canker based on a 1-9 ratlny scale; average of 5 
plants. 
Table 109, Reaction of e n t r i e s  included i n  t h e  ICAR-ICRISAT Uniform 
T r i a l  f o r  Pigeonpaa S t e r i l i t y  Mosaic Res is tance  (IIUTPSMR) 


























a Tested by t h e  'kn i fe -cu t '  method i n  t he  s t e r i l i t y  mosaic nursery.  
b~acrophornina stem canker based on a 1-9 r a t i n g  sca l e1  average of 
5 p l a n t s .  
V .  BACTERIAL LEAF SPOT AND STEM CANKER 
During t h e  1982-83 ra iny  season also, t h i s  d i s ease  appeared i n  a 
very severe  form i n  our w i l t  nursery .  A t o t a l  of 587 germplasm access ions  
were scored f o r  t h i s  d i s ease  based on eye judgement a s  low, moderate or  
severe .  Of t h e s e ,  391 l i n e s  showed low d i s e a s e ,  169 moderate d i s ease  and 
26 severe  d i s e a s e  under f i e l d  condi t ions .  Only l i n e  ICP-6524 was com- 
p l e t e l y  f r e e  from t h i s  d i s e a s e .  The following l i n e s  showed very low 
r a t i n g  a g a i n s t  t h i s  d i s ease  : ICP-8860, -7490, -7445, -7585, -7980, -6933, 
-7217, PR-5490 and -5341-3. Again, ICP-8863 shoved t h e  l e a s t  d i s e a s e  a s  
i n  1981 K .  
V I .  ALTERNARIA BLIGHT 
A .  Causal organism 
Al t e rna r i a  b l i g h t  of pigeonpea is  caused by A l t e r n a r k  t e n u i s a w  
This was a minor leaf  d i s ea se  and symptoms were confined t o  t h e  o lde r  
leaves.  A new technology of growing pigeonpea as pos t ra iny  ( rab i ) - season  
crop (September p l an t i ng )  i n  north-east  Ind ia  was introduced i n  r ecen t  
years .  During t he  1979-80 crop season,  a severe incidence of A l t e rna r i a  
blight.  appeared and destroyed suscep t ib l e  l i n e s  l i k e  Bahar and Basant i n  
Bihar.  This i s  another  example of a minor d i s ea se  t h a t  became major due 
t o  chdnge i n  t he  cropping system. 
The c u l t u r e  of A ,  t e n u i s s i m  brought i n t o  pure c u l t u r e  and t he  
i d e n t i t y  was confirmed by t he  Commonwealth Mycological I n s t i t u t e ,  Kew, 
England. The growth r a t e  of A ,  t enuiss ina  was s tud ied  on V-8 j u i ce  agar  
a t  10 ,  1 5 ,  20, 25, 30 and 3 5 ' ~ .  The optimum temperature f o r  growth of 
t he  fungus i s o l a t e  was 25 t o  3 0 ' ~  (Table 110 ) .  In greenhouse a l s o  we got  
good d i s ea se  a t  t h i s  temperature range. I n  f i e l d  condi t ions  a l s o  t h e  
d i s ea se  appears  i n  e a r l y  December and a t t a i n s  maxlmum by the  middle of 
January.  If the  temperatures a r e  low during t h i s  per iod ,  the s e v e r i t y  
i s  reduced a s  observed i n  the  1982-83 season i n  Dholi and Varanasi.  
Screening technique and r a t i ng  s ca l e  
A 5-mm d i s c  of  1-week-old c u l t u r e  was t r ans f e r r ed  t o  each of t he  
250 m l  f l a s k s  containing 100 m l  of potato-dextrose bro th .  The c u l t u r e s  
were incubated a t  28'-30'~ f o r  2 weeks. The fungal growth, co l l ec t ed  
along with spores  by f i l t e r i n g ,  was macerated i n t e r m i t t e n t l y  f o r  2-3 rnin 
i n  a Warinq blendor with water (200 ml/mycelial mat) t o  g e t  a f i n a l  coni-  
d i a l  concent ra t ion  of 3.25 x l o 4 / m l )  . This inoculum was sprayed onto 2 -  
week-old pigeonpea seedl ings  i n  an I s o l a t i o n  P l an t  Propagator under green- 
house condi t ions .  High humidity was maintained by covering the p1ar . t~  with 
p l a s t i c  covers f o r  10 days. Ten days a f t e r  i nocu l a t i on ,  the percentage 
of b l i gh t ed  seedl ings  was ca lcu la ted .  S ince  c ro s s  p o l l i n a t i o n  is common 
i n  pigeonpea, l i n e s  were c l a s s i f i e d  i n t o  t h r e e  g roups : r e s i s t an t  LO-20% 
b l i g h t ) ,  moderately r e s i s t a n t  (21 t o  50% bl igh t1  and suscep t ib l e  (51 t o  
100% b l i g h t ) .  
C .  Mater ial  screened 
1. E l i t e  l i n e s  
Of the  e igh t  e l i t e  pigeonpea l i n e s  from d i f f e r e n t  centere 
Table 110. E f fec t  of tgnperahlre cn colony diameter  of AZtsrmaria 
tenuissima o n  V-8JA 
Temperature Colony diametera 
( i n  nun1 
a Average of 10 r e p l i c a t i o n s  ( P e t r i  p l a t e s ) .  
screened,  seven showed r e s i s t a n t  r e a c t i o n  (Table 111). 
Table 111. Reaction of some e l i t e  pigeonpea l i n e s  t o  A l t e r n a r i a  
b l i g h t  when t e s t e d  i n  an I s o l a t i o n  P l a n t  Propagator 
-- - - - . - - -- - - 
Pedigree Or ig in  
- - 
Tota l   ise ease^ 
















~ h o l i - B i h a r  
a Tested twice : R - Res i s t an t  (0-20% b l i g h t )  
S - Suscep t ib l e  (above 509 b l i g h t )  
2. Inbreds and advanced progenies  
Ten inbred l i n e s  of ICP-7105 and f i v e  advanced l i n e s  
from 74376 c r o s s  (ICP-4234 x -7105) were screened a g a i n s t  A l t e r -  
n a r i a  b l i g h t .  O f  t h e s e ,  two inbreds  of ICP-7105 and one advanced 
l i n e  from C.No.74376 showed r e s i s t a n t  r eac t ion  (Table 112). 
Table 1 1 2 .  Reactron of 10 inbreds of ICP-7105 and f i v e  advanced lines 
from cross  74376 (ICP-4234 x -7105) t o  Al te rnar ia  b l i g h t  
when tes ted  i n  an I s o l a t i o n  Plant  Propagator 
S .No. Pedigree 
ICP-7105-12-20-2-2-G30-GW-GBB-GB 
ICP-7105-12-22-2-1-GlB-GBQ-GBI-GBB-GB 













20 (105) (Resls tant  check) 
No. 1258 (Susceptible check) 
Total   ise ease^ 
p l a n t s  reac t ion  
a Tested twice: R - Reslstant  (0-20s b l i g h t )  
MR - Moderately r e s i s t a n t  (21-50% b l i g h t )  
S - Susceptible (above 50% b l i g h t )  
Multiple d isease  r e s l s t a n t  l i n e s  
Of the  45 mul t lp le  dssease r e s i s t a n t  l i n e s  screened, 17 
showed r e s l s t a n t  react ion (Table 113) 
4 .  ICP-7105 converted male s t e r l l e  l i n e s  
A l l  the 18 ICP-7105 converted male s t e r i l e  l ines showed susce- 
p t i b l e  react lon t o  Al ternar ia  b l i g h t  (Table 114). 

Table 113. Contd. - .. 
20 (105) (Resistant check) 
No. 1258 (Susecptible check) 
'R - Resistant (0-20% blight) ; MR -' Moderately Resistant (21-50% blight) ; 
S - Susceptible (above 50% blight). 
X X  X X X X X X X X X X X X X X X X  
X X X X X X X X X X X X X X X X X X  
X X  X X X X X X X X X X X X X X X X  
4 4 a 4 4 4 4 4 4 4 4 4 4 4 . 4 4 4 4  
m m m m m m m m m m m m m m m m m m  
I I I I I I I  I I l l l l l  
& ~ ~ ~ ~ ~ ~ ~ % 3 ' 2 2 2 2 2 2 2  
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5 .  Medium-maturity Pigeonpea Adaptation Yield T r i a l  (MPAY) e n t r i e s  
Of tile 16 Medium-maturity Pigeonpea Yield T r i a l  e n t r i e s  scree- 
ned, only two showed moderate r e s i s t a n c e  (Table 1 1 5 ) .  
Table 115. Reaction of e n t r i e s  included i n  t he  Medium-maturity Pigeonpea 
Adaptation Yleld T r i a l  ( W A Y )  t o  A l t e r n a r i a  b l g i h t  when t e s t e d  
i n  an I s o l a t i o n  P l an t  Propagator 
S.No. Pedigree 
-- 
Tota l  
p l a n t s  
 ise ease^ 




ICPL- 3 3 2 
ICPH- 2 
ICPL-329 










a MR - Moderately Res is tan t  (21-50s b l i g h t ) .  
S - Suscept ib le  (above 50% b l i g h t ) .  
6 .  Medium-maturity Pigeonpea W i l t  Res i s tan t  l i n e s  Yield Tria l  
(MPWRY) e n t r i e s  
of the 2 2  WWRY e n t r i e s  t e s t e d ,  only one (BWSMR-1) was found 
r e s i s t a n t  (Table 116) . 
7 .  Medium-maturlty Pigeonpea S t e r i l i t y  Mosaic Res i s t an t  l i n e s  Yield 
--, 
T r ~ a l  (MPSRY) e n t r i e s  
Twenty-four MPSRY e n t r i e s  were screened f o r  A l t e rna r i a  b l i g h t .  
o f  t he se ,  1 ~ ~ ) - 2 3 7 6  was found r e s i s t a n t .  Four o the r  showed moderate resis- 
tance (Table 1 1 7 ) .  
Table 116.  Reaction o f  e n t r i e s  included i n  Medium.maturity Pigeonpea 
Wilt Resis tant  Lines Yield Test  (MPWRY) e n t r i e s  t o  A l t e r -  

























p lants  
 ise ease^ 
react ion  
a R - Resistant (0-20s b l i g h t ) .  
MR - Moderately r e s i s t a n t  (21-50% b l i g h t )  
S - Suscept ible  (above 50% b l i g h t ) .  
Table 1 1 7 .  Reaction of e n t r i e s  included i n  Medium-maturity Pigeonpea 
S t e r i l i t y  Mosaic Resis tant  Lines Yield Test MPSRY) t o  
Al ternar ia  b l i g h t  when t e s t ed  in an Isolation Plan t  
Propagator 
Ped iqr ee Total  p lan t s  
  is ease^ 
reac t ion  
ICPL-13 10 
ICPL-138 
ICPL-3 4 1 0  
ICPL-3428 
ICP1,-3434 
1CP1 - 3 4  5Q 
7 - 









ICFL-A 3 50 
ICPL-8351 
ICPL-8 3 5 2 1  
ICPL-8 3 5 3PP 
BSMR-1 
BSMR-2 
BDN-1 B C g 2 P P  
C-1: BClF2PP 
ICP-2376 
a R - Resis tant  (0-20k k l l g h t ) ;  MR - Moderately Resis tant  (2-50% bl ight )  
S - Suscep t ib l e  ( a h u t  :(i$ b l i q h t ) .  
Four Y ,  pop~:at~ons were screened against  Alte rna r ia  b l i g h t .  
The data  presentea 111 Tab162 11s have been passed onto breeders t o  draw 
conclusions. 
Table 118. Reactlon o f  f o u r  F', populat ions t o  A l t e rna r i a  b l i g h t  when t e s t e d  
I n  an Isciation c?s r , t  Propagator 
No. of No. of 
S. No. Pcdlgree diseased hea l thy  p l a n t s  plants p l a n t s  
Three 9zrf)ssc:s ! jarenta ,  t '  s and F s were screened aga in s t  A l t e rna r i a  
b l i g h t .  The rtesults i r e  presentee i n  ~ a b f e  119. The da ta  have been passed 
onto breeders tc ?,raw :ni;clusions. 
Table 119. Reactlon ? t  : a r e n t s ,  F s and F s t o  A l t e rna r i a  b l i g h t  when 1 2 
t e s t e d  :ri ,a:-) isolation Plant  Propagator 
Pedigree 
Genera- Resis- Suscep- 
t ~ o r i  t a n t  t i b l e  
Sus x Res: BDN-1 ( "  1 - 
J A - 2 7 5  - 




sus x Res: C-11  I F ' ?  
, JA-275 'p ' 
Sus x Res: C-11 P i )  
T~---';'J : , b ' .  
' . t .  , 5 Q : - 
( - , ; J L , ~ : > , : : , =  
1 .  h ty lo s l a  s p ~ .  
~ l l  the nine A t y l ~ 8 i a  spp, t e s t ed  were found r e s i s t a n t  t o  
A l t e rna r l a  b l i gh t  (Table 1 2 0 )  . 
Table 120. Heactlon of var ious Atylosia spec ies  t o  Alternuria tenuissha 
~ s o l a t e d  from I igeon!~ea when t e s t ed  i n  an I s o l a t i o n  P l an t  
Pro!)aqa tor"  
d t:i i8.~sdc spp. 
5. . ~ l h l c a n s  (NKH-185) 
A. c a ] a n l t o l l a  i P P - 4 8 7 8 )  
- 
A .  l i n e a t a  (JM-33b6) 
- --.. 
A .  - ;:~latycarl.,a iJ:4-267 1 1  
A .  scarabaeordes (JM-1985) 
- 
A .  scarabaeoldes (JM-1988) 
- 
A .  se r i cea  (EC-121208) 
A_. v lc tdd  
-- 
A .  v o l u b i l i s  
Number of p l an t s  Disease b 
t e s t e d  r eac t i on  
20 (105) (Resistant check) 1 5  R 
No .l258 (Suscejltlble check) 12 S 
'1.5 - day-old !plants were sprayed with inoculum containing 3 .25  x 10 4 
conidia/ml.  Flnal  observat ions were recorded 10 days a f t e r  inocula t ion .  
b~ - Resls tan t  (0-20% b l l q h t )  and S-Susceptible (above 50% b l i g h t ) .  
D .  Host range 
Chickpea (JG-62), broad bean, mothbean, urdbean, mungbean, c l u s t e r  
bean, winged bean, French bean, lima bean, soybean, sunnhemp, horse gram, 
berseem, l e n t l l ,  a l f a l f a ,  co t t on ,  methi,  Meli2otus alba, groundnut, cow- 
pea,  and sweet peas  were t e s t ed  aga ins t  A .  tenu<ssina.  Only chickpea 
showed sexrere b l l q h t  incidence.  Broad bean and moth bean showed mild leaf 
spot  symptoms and the  remaining crop p l an t s  were f r e e  from disease. 
E. Var ia t ion  - i n  pathogen 
During the 1982-83 season we co l l ec t ed  Altermaria i s o l a t e s  from 
BHU (Va ranas i ) ,  Dholi ( B i h a r ) ,  Jagdishpur and Faizabad (Ut ta r  Pradesh) ,  
We tested pathogenicity of these isolates along with our isolate (collec- 
ted from RHU in 1980) on five pigeonpea lines. Tha sumnarized results are 
presented In Table 121. 
Table 121. Reaction of five pigeonpea lines to six isolates of Alternaria 
blight when tested in an Isolation Plant Propagator 
Isolate Reaction of pigeonpea linesa C-ll NO ,1258 ICP-2376 ICP-8861 ICP-8862 
ICRISAT (old f3HU isoldte) s s R R R 
BHU (new isolate) S S R R R 
Dho l i  S S R R R 
Jagdishpr-A S S R R R 
Jagdishpur-B S S S S S 
Falzabad S S S S S 
a Tested only once. K - Resistant and S - Susceptible reaction. 
Isolates from BHU (both old and new), Dholi and Jagdishpur-A showed 
identical reactlon on all the five pigeonpea lines; C-11 and No.1258 show- 
ing a susceptible reaction whereas ICP-2376, -8861, and -8862 a resistant 
reaction. E'alzabad and Jaqdishpur-B showed susceptible reactions on all 
the five lines. 
F. Mult~location testlng 
One hundred and tx7enty-one lines identified as resistant to wilt, 
sterility mosaic and Phytophthora blight were tested at three locations 
in India through the ICAR-ICRISAT Uniform Trial for Pigeonpea Alternaria 
Blight Resistance (IIUTPABR) . Along with these entries, a susceptible 
(No.1258) and a resistant [20(105)] were also included in the test. At 
ICRISAT these lines were screened in an Isolation Plant Propagator against 
the AHU  sola ate. Whereas at Dholi and BHU (Varanasi) the trials were 
conducted in fields. If tnese,  22 entries (6 wilt resistant, 14 SM resis- 
tant and 2 Phytophthora bllqht resistant) were found resistant at ICRISAT 
,-enter. More or less similar results were obtained from the other t m  
centers (Table 122). 
Table 1 2 2 .  Performance o f  w i l t ,  SM and Phytophthora blight remistant liner 
agaLnst  A l t e rna r i a  b l i g h t  a t  t h r e e  locations in India 
Disease reactions 
S.No ,  I'ed ~ q r  ee ICRISAT~ ~holiC BW (Varanaei 
N ~ l t  resistant lines 
Table 1 2 2 .  C o n t d .  
Fhytophthora b l i g h t  r e s i s t a n t  l i n e s  
ICP-28 
l i3P-11 i 
ICP-231 





: , : F > - i L 2 0  
I c : r ~ - ;  1 2 ~  
:\:r,--! 1 T,(~I 
I -  L 1 
~ c p -  1 152 
ICP- i .3  2 1  
I<:p-l5>$4 
lCP-1535 
1 p - ; 5 $6 {I, 
ICP-2? , '7C 
i C F ' - 2 t & L  
ICP-271'11 
lCP-3253 
1 c p - 4  '7 3 -  
r<;p-I k j 5 :  
I C P - 0 . ) 7 4  
ICp-7cli,S 
ICP-H I ? 1 
Sterility mosaic r e s i s t a n t  - l i n e s  
Table i i 2 .  Cnn td*  
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Table 122. d n t d ,  
211,105) 2e: ; is tant  :heck R MR - 
No. i 2 5 E  Suscejlt l b l e  check S S 
a R - Resistant - (!)-''I3 t ) i : a h t i  ; YFi - Moderately r e s i s t an t  (21-50% 
b l ~ q h t )  ; ,ind I? - .;u:::c.e~; t ; : ~ l c  ! .~bove 50% b l i gh t )  . 
U Screened l n  3n i i r l o ~ ?  :i i n t  ?:opdriat.or under greenf~ouse condltlons. 
2 Screened under fie:;; ;onrii:lot,.-, . 
'rested twice. 
e Not tes ted .  
'JI  I. YELLOW MOSAIC 
During the recent yearswe have observed higher incidence (up t o  110 
i n  ICP-1) of yellow mosalc i n  Kdbl [postrainy season) pigeonpea. Consider- 
i n g  t h i s ,  we would like t o  develol- a f l e l d  screening procedure for  screening 
pigeonpea germplasm for re.; 1st:ance t o  1x1  low mosaic. We conducted three 
f i e l d  t r i a l s  t o  obtain pre l~minar ;*  ~nformation on incidence of t h i s  disease i n  
Rabi season. Also, we stualeu t! l cc  e r r ec t  or t n l s  ulsease on the yield and 
i t s  contr ibut ing fac tors  i n  [~lqconpea. 
A .  Influence of d i f fe ren t  da tes  of sowing on yellow mosaic incidence 
A f i e l d  t r i a l  t o  s t u d y  the ~ni ' luencc of d i f f e r en t  dates of soinq c,:, 
the incidence of yellow mosalc was conducted during the Rabi (postrdinyj- 
season 1982-83. ICP-1 pigeonpea was sown a t  15-day-interval s t a r t i ng  from 
19 September to 2 2  December ;382 a t  row to  row and p1ar.t t o  p lan t  dis tance 
of 37.5 and 10 cm, r e s ~ ~ e c ' . ~ ~ ~ e l ; f .  The ? l o t  s i z e  was 3 .75  x 4 m. The 
experiment was conducted I n  the unsprayed area using RBD design with four 
rep l ica t ions .  The r e su l t s  dre presented in tab le  123. 
The disease incidence in  general remained very low with maximum 
being only 2 . 7 8  i n  5 November plant ing.  The lowest disease incidence wau 
observed i n  the e a r l i e s t  (19  September) and the l a s t  ( 2 2  December) sowinris. 
The experiment w i l l  be repeated next year. 
Table 1 2 3 .  Influence cf d i f f e r e n t  da tes  of sowing on pigeonpea yellow 
rnosalc ~nc idence  a t  ICRISAT center  during the Rabi 1982-83 
seasor. 
Date of sowing Percent yellow mosaic 
R:  R, R, R A  Ave 
19 Sep 82 
5 O c t  82 
2 2  Oct 8 2  
5 Nov 82 
2 2  NOV B i  
5  Dec 82 
2 2  Dec 82 
LSD a t  O A 0 5  level  
B .  Influence of i i f f e r e n t  row t o  row spacings on yellow mosaic 
incidence 
A f i e l d  t r i a l  t o  study the influence of d i f f e r e n t  row t o  row spac- 
ings on yellow mosaic incidence was conducted durins 1982-83 Rabi (post-  
rainy)-season. ICP-1 piseonpea was sown i n  4 d i f f e r e n t  row t o  row spac- 
ings of 30,  4 5 ,  60 and 7 5  crn with p lant  t o  p lant  d is tance  of 10 cm on 
5 October 1982. The plot  s i ze  was 5 x 4 rr,. The design followed was RBD 
with four r ep l i ca t ions .  Observations on disease incidence were recorded 
d t  ~l~~,,;:',:y : r , tsr= . ;?s.  T k  r c x ? t ;  ;r: pi-esented In t ab le  1 2 4 .  
A higher disease lncldence (9.4%) was recorded in  the treatment 
60 cm row t o  row spacing. The other  three  spacings of 30 ,  45 and 70 cm 
showed 5 . 3 ,  4.0 and 3.2'3 drsease rncidence, respectively (Table 124) . 
Influence of d i f fe ren t  reservoir  hosts  of the v i rus  and the vector c. - -  (Bsrrricin t a b a c l )  on pigeonpea yellow mosaic incidence 
A mixture of d i f fe ren t  legume crops,  v i z . ,  French bean, horsegram, 
munqbean, flh~noosia sp ,, soybean and urdbean, which a re  known hosts  of 
munqbean ye1 low mosaic v l rus  and ! t s  vector, Bernicia tabnci,  were plantad 
l n  four rows, a t  a row to T O W  distance of 3 7 . 5  cm around the p l o t  and i n  
d i f f e r e n t  conhinations within the p lo t  to  augment d isease  incidence. 
There were 4 treatnlents where m e  row of mixture hosts  was planted a f t e r  
every 2 ,  4 ,  6 and 9 indicator rows of ICP-1 pigeonpea planted to monitor 
disease incidence. The lenume mixture hosts  were planted on 20 September 
1982 i n  a p l o t  s i ze  of 7 . 5  x 5 rn in RBD design with four r ep l i ca t ions .  
Table 124. I n f luence  of d i f f e r e n t  row spac ings  i n  pigeonpea on yel low 
mosaic incidence a t  ICRISAT during Rabi ( p o s t r a i n y )  1982-83 
season 
ROW t o  row 
d i s t a n c e  
Percent  yellow mosaic inc idence  
R. R, R, R. Ave 
LSD a t  0.05 level  9 . 3  
ICP-1, a s u s c e p t i b l e  i l s eonpca  a s  i n d i c a t o r  of t he  incidence of yellow 
mosaic ,  was p l an t ea  lc i row t-o row spacing of 37.5 cm on 5 October 1982. 
Observa t ions  on yel low mosaL? lricldence were recorded a t  month ly- in te rva l .  
The r e s u l t s  a r e  presen ted  i r i  Table 1 2 5 .  
a Table 125. Inf luence  r ~ f  r i ~ f f e r e n t  leguminous h o s t s  of rnungbean yellow 
mosalc v l r u s  and 3.;vni.?ia tabaci on the  lnc ldence  of  yel low 
mosasc l n  I C P - 1  plyeonpea a t  ICRISAT Center  dur ing  t h e  1982- 
83 Rabl i ; ,ostralny)  season 
Percent  yellow mosaic incidenceb 
S .No. Treatment 
R1 2 R3 R4 Ave 
. -- . - - - - - . - 
1. Legume hos ts  sowti ;if?-er 
2 plgeonpea r r , w s  2 .8  5 .5  5.6 2.4 4 .1  
2 .  Legume host :  - a w r t  3F te r  
4 plyeon1 ed r?w3 3 . 5  2 .3 3 . 8  4 .6  3 .6  
3. Legume hos ts  sown a f t e r  
6 pigeon! ed :cw, 1 . 7  3 . 5  2.2 3.9 2.6 
4.  Legume IIOS~E =own a f t e r  
9 p r  ?c12ri. € 1  r?wC 1 . 9  2.3 2.4 2.6 2 . 3  
- -- - - - - 
LSD a t  0 .05 l e v e l  1 .9  
- 
a Leguminous h o s t s  - soybear,, urdbean , mungbean, French bean, horsegram, 
Rhgncosia sp .  
b ~ a s t  observation recorded 3r, :? December 1982. 
y ~ x l m u ! ~  lncliienct: :f 19eilow mosaic of 4.1% Was observed i n  t he  
t reatment  wh,?r+ t:li- le'-rlme h o s t s  were sown a f t e r  two ind ica tor  rows 
r , +  ICP-i [ai ' :  -.nn*?> t.1. :..i-b i n  t!l~ treatment where legume hos t s  were sown 
every f o : l ~  rows ;f I C P - 1  :,.igaonpea. S i x  and nine rows of 
I!.,riL'onf.,ca i . ' lar , tec a f t e r  a row 1 5  ieaume hosts showed only  2 .8  and 3 . 5 %  
) . c l l t . ,w  :nc,salc ; nciaence , r e s p e c t i v e l y  . 
D, ~ f f e c t  zf ;/ellow :no!;il_c_7;.1 tiic- :;i jeoni~ca y i e l d  and i t s  c o n t r i b u t i n p  
f a c t o r  .- 
--- 
Las t  y e ~ t r  we .lac: zondu-ted CI s ~ m i l a r  stud!. and found t h a t  yellow 
mosaic Ca13sed 40% y  el^, ; S  l rh  i i a l l - [  lanted ICP-1 pigeonpea on per p l a n t  
, T ~ I S  year we a s a l n  =.onducted a s ~ m i l a r  study w i t h  ICP-1 to  confirm 
D~ls:  last yedr's r e s u l t s .  
ICP-? plqeoilped W J Z  !:.lanted in  the  f i r s t  week of October 1.982 with  
i n t e a r d  intramrow s!.ar'rnqs of j 7 . 5  and 10 cm, r e spec t i ve ly .  Ten p l a n t s  
a f f e c t e d  w i t h  yellow mosslc were tagged i n  each r e p l i c a t i o n  on 15 December 
1982. For con t ro l s ,  1'; h f ? ; i l t h y  p l3n t s  were s i m i l a r l y  tagged i n  each 
r e p l i c a t i o n ,  A t o t a l  r.)! 53 each of h e a l t h y  and ye l low mosaic-affected 
p l a n t s  were hal-.:cs:e;: -1r: 2 2  Yarci-I 1 3 6 j .  Obscrvatiuns on number of pods 
per  p l a n t ,  number of ; ~ : ~ i ? s  per jod,  100-seed weight and y i e l d  pe r  plant 
are presented i n  Tab le  126, 
1 
Table 126. Ef fec t  o: ycllnw mosasc on y i e ld  and y i e l d  con t r i bu t i ng  
f a c t o r s  of I C P - 1  pigeonpea during Rabi of 1982-83 
----. -- 
No. o f i ~ o d s  No, of 100-seed Yield Treatment per p lan t  scteds,/pod weight y per % decrease  p l a n t  over hea l thy  
Healthy l e . 4  2 .6  9.6 42.2 
4 2 . 7  
Yellow mosaic- 1 3 . 3  1.9 8 . 7  2 4 . 4  
i n f ec t ed  
The y e l l ~ ' . \ ~  mosalc zaused .s s i g n i f i c a n t  reduct ion of 4 2 . 7 %  i n  y i ~ l d  
of Rabi-pl.3nteci picjcon1:'ca which i s  c lo se  t o  an averago l o s s  of 40.71 
reported by u s  l a s t  ycs r .  I n t e r e s t i n g l y ,  t he  t h r e e  y i e l d  con t r i bu t i nq  
f a c t o r s ,  i . e , ,  pod Fer ? l a n t ,  seeds per pod, and 100-saed weight mce alw, 
s i g n i f i c a n t l y  3ffected b ~ ,  the  d l s ea se  by causinq 3 3 . 1 ,  2 5 . 9 ,  and 9,4& 
reduc t ion ,  respect- ively,  These r e s u l t s  confirm t h o  r e s u l t s  t h a t  we hd 
repor ted  i n  our l a s t  year's Annual Progress  Report 23 and indicate thst 
t h e  yellow rn9sLiic has p o t e n t i a l  t o  become a serious d i sea se  of the 
Rabi-planted pigeonpeas, 
PROJECT: PP-PATH-6(81): IDENTIFICATION OF MULTIPLE DISEASE RESISTANCE 
I N  PIGEONPEA 
I .  SUMMARY 
1. A l a r g e  number of  p igeonpea  m a t e r i a l  was s c r e e n e d  f o r  m u l t i p l e  
d i s e a s e  r e s i s t a n c e  ( w i l t ,  s t e r i l i t y  mosa ic ,  and p h y t o p h t h o r a  
b l i g h t )  i n  m u l t i p l e  d i s e a s e  n u r s e r y  d u r i n g  t h e  1982-83 s e a s o n .  
These  i n c l u d e d  d e m o n s t r a t i o n  t r i a l ,  m u l t i p l e  d i s e a s e  r e s i s t a n c e  
s e l e c t i o n s ,  s e l e c t i o n s  from SM + w i l t  r e s i s t a n t  l i n e s ,  F2 b u l k s  
and advance  l i n e s .  
2 .  S e l f e d  s e e d  was c o l l e c t e d  from d i f f e r e n t  l i n e s / p l a n t s  t h a t  showed 
m u l t i p l e  d i s e a s e  r e s i s t a n c e  and were  s e l e c t e d  i n  collaboration 
w i t h  o u r  p igeonpea  b r e e d e r s .  
I I .  INTRODUCTION 
Work on t h e  s c r e e n l n y  of  b r e e d i n g  m a t e r i a l s  t o  i d e n t i f y  l i n e s  
w i t h  m u l t i p l e  d i s e a s e  r e s i s t a n c e  was c a r r i e d  o u t .  
111. SCREENING I N  THE MULTIPLE DISEASE NURSERY 
S c r e e n i n g  f o r  m u l t i p l e  d i s e a s e  r e s i s t a n c e  was c a r r i e d  o u t  i n  
W-18, a  1.2 ha A l f i s o l  low-ly ing p l o t .  The p l o t  was made ' w i l t - s i c k '  
by r e p e a t e d  i n c o r p o r a t i o n  o f  p igeonpea  s t u b b l e s  from w i l t e d  p l a n t s .  
For  s t e r i l i t y  m o s a i c ,  four- rows o f  s u s c e p t i b l e  c u l t i v a r  [NP (WR) -151 were 
p l a n t e d  2 months i n  advance  on t h e  w e s t  s i d e  o f  t h e  p l o t  and s t a p l e -  
i n o c u l a t e d  t o  s e r v e  a s  a n  ' i n f e c t o r  -hedqe ' . 
P l a n t i n g  was done on 24 J u n e  1982.  Three  rows o f  s u s c e p t i b l e  
c h e c k s  were  p l a n t e d  a f t e r  e v e r y  8  rows of test m a t e r i a l s .  The three 
check l i n e s ,  one  f o r  e a c h  d i s e a s e  were:BDN-1 ( s t e r i l i t y  mosaic  (SM) 
s u s c e p t i b l e ) ;  ICP-2376 ( w i l t  s u s c e p t i b l e ) ,  and Hy-3C (Phy toph thora  
b l i g h t  s u s c e p t i b l e ) .  T h i s  y e a r  f o u r  rows o f  s u s c e p t i b l e  c u l t i v a r  
[ N P ( W R ) - ~ S ]  were p l a n t e d  o n l y  two months i r i  advance  i n s t e a d  o f  6 rnonths 
due  t o  i n s e c t i c i d a l  s p r a y s  on  p e a n u t  c r o p  t i l l  March end i n  t h e  a d j o i n i n g  
p l o t .  Due t o  h i g h  t e m p e r a t u r e s ,  t h e  m i t e  p o p u l a t i o n  i n  t h e  i n f e c t o r -  
hedge was v e r y  low i n  June-July ,  t h e r e f o r e ,  BDN-1 s u s c e p t i b l e  check rows 
i n  t h e  n u r s e r y  were s t a p l e - i n o c u l a t e d  t o  e n s u r e  high m i t e  p o p u l a t i o n  and 
good d i s e a s e  s p r e a d  i n  t h e  n u r s e r y .  For  Phy toph thora  b l i g h t ,  l i n e s  show- 
i n g  less t h a n  20% i n f e c t i o n  t o  a l l  t h e  three d i s e a s e s  and s e l e c t e d  f o r  
f u r t h e r  u s e  were  i n o c u l a t e d  w i t h  t h e  fungus  b y  t h e  ' k n i f e - c u t '  method t o  
e n s u r e  t h e i r  r e s i s t a n c e  t o  t h i s  d i s e a s e .  The d a t a  on i n c i d e n c e  o f  d i f f e -  
r e n t  d i s e a s e s  i n  s u s c e p t i b l e  checks  a r e  p r e s e n t e d  i n  t a b l e  1 2 7 .  
Table 127. Disease incidence i n  th ree  suscept ib le  checks i n  the  multipld 












b l i g h t  incidence 
i n  Hy-3C 
% SM 
incidence 
i n  BDN-1 
% w i l t  
incidence 
i n  ICP-2376 
Phytophthora drechsekri f .  sp. cajani was i so la ted  from t h e  infec- 
ted p l a n t s  i n  the mul t ip le  d isease  nursery and t h i s  i s o l a t e  was c a l l e d  P 
t o  d i f f e r e n t i a t e  it from the  P2 i s o l a t e .  P2 i s o l a t e  was inoculated by 3 
the  'kni fe-cut '  method. 
Demonstration t r i a l  
Of the three  l i n e s  planted i n  the demonstration tria!,two l i n e s  
ICP-5097 s e l  and C.No.74360 s e l  showed promise ( <  209 in fec t ion)  t o  a l l  
the th ree  d i seases  (Table 128. The t h i r d  l i n e ,  C.No.74360 sel,  was 
found suscep t ib le  t o  w i l t .  
B. Multiple d isease  r e s i s t a n t  se lec t ions  
1. Germ~lasm se lec t ions  
Out of 77 s ing le  p lan t  se lec t ions  of th ree  l i n e s  (ICP-5097, 
-7194 and -8094) screened, 4 1  progenies from ICP-5097 and 12 progenies 
from ICP-8094 showed low disease  incidence (0  t o  20% b l i g h t ,  w i l t  and 
s t e r i l i t y  mosaic) .  The l i n e s  t h a t  showed promire (C 20% in fec t ion)  t o  
a l l  the th ree  d iseases  a r e  l i s t e d  i n  t a b l e  129, Thirty-four l i n e o  fram 
ICP-5097 were se lec ted fo r  fu r the r  screening.  
Progenies from Cross Nos.74360 and 74363 
Out of 199 s ing le  p lan t  progenies of C.No.74360 screened, 14D 
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progenies showcd low disease incidence (Table 130) .  Only two ou t  of four 
progenies screened from C .No ,74363 showed low disease  incidence,  Nine 
progenies from C.No.74360 and two progenies from C.N0,74363 were se lec ted 
for  fur ther  screening.  
3 .  Single p lan t  progenies from multiple d isease  r e s i s t a n t  l i n e s  
O u t  of 64 progenies screened, 18 progenies (Table 131) t h a t  
showed low incidence were se lec ted .  
C .  F ,  bulks 
Seventy F bulks from n u l t i p l e  d isease  r e s i s t a n t  crosses (crosses  2 between multiple d isease  r e s i s t a n t  parents)  were screened fo r  mult iple 
disease res i s t ance .  No P2 bulk from any of the  crosses showed low disease  
lncidcnce (.: 20% in fec t ion) .  However, 38 bulks were se lec ted f o r  fu r the r  
screening during the 1983-84 season (Table 132) . 
D. Advance l l n e s  
One hundred and s ix ty-s ix  advance l i n e s ,  included i n  MPAY and 
ART l i n e s ,  were screened I n  the mult iple d isease  nursery. None of the  
l i n e s  was found r e s i s t a n t  to  a l l  the three  d iseases  (Table 133) .  However, 
ahe l i n e ,  77125-VINDT2-4-2-B, was found r e s i s t a n t  t o  SM + bl igh t  but was 
highly suscept ib le  t o  w i l t .  
E .  SM + w i l t  r e s i s t a n t  l i n e s  
Out of eight  proqenies from four l i n e s  screened only one progeny 
from ICP-4866 se lec t ion showed res is tance  t o  a l l  the three  d iseases  (Table 
134) . 
F. L i s t  of l i n e s  showinq multiule d isease  res is tance  
Plants  se lec ted by breeders were checked fo r  r e s i s t ance  t o  Phytoph- 
thora b l igh t  by inoculating with P 2  i s o l a t e  by 'knife-cut '  method. The 
plants  which were found r e s i s t a n t  and to le ran t  were checked fo r  s t e r i l i t y  
mosalc and w i l t  res is tance .  Ten s ing le  p lant  progenies from MDR ~ e l e c -  
t ions  were found r e s i s t a n t  ( f r e e  from infect ion t o  a l l  the th ree  diseases) 
(Table 1 3 0 ) .  Thirty-seven s ing le  p lan t  progenies were found r e s i s t a n t  t o  
SM and Phyto!-hthora b l igh t  but showed low incidence (< 20% in fec t ion)  t o  
w i l t .  
Table  130.  L i s t  o f  m u l t i p l e  d i s e a s e  r e s i s t a n t  s e l e c t i o n s  from C r o s s  Nos.74360 and 74363 t h a t  
showed low i n c i d e n c e  i n  t h e  m u l t i p l e  d i s e a s e  n u r s e r y  d u r i n g  t h e  1982-83 s ea sona  
1. 
2 .  
3. 
4 .  
5 .  
6 .  
$ - 





1 3 .  
1 4 .  
15 .  
l t . .  






2 3 .  
24. 
25 .  
P a r t i c u l a r  T o t a l  
% T o t a l  % T o t a l  % 
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3 4 5  6 7 8 
26 0.0 3 1 9.7  28 0.0 
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Table 130. Contd. 
74360F4R-S218Qi-SWP45-SWPl~SWP4B-SWP10Q 




74360F B-S218@-SWP4@-SWP2@-SWP6B-SWP4@ 3 
74 3 t O F  B-S2l~-SWP4OkSWP2@-SWF6B-SWP5lsl 4 
I J YJJF ~ - s I ~ ~ ~ - s w P ~ ~ - s w P ~ ~ - s w P ~ ~ - s w P ~ ~  4 
I 4  3 s l ) b  B-S 21 rUB-SWF48-SWP 3@-SWF8@-SWPIO 
4 7 .I 31,Uk' f3-S '1 a@-SWP.I@-SWP 3M-SWF8@-SWP4@ 
3 
71 3FaQk b-521 u@-SWP4@-SWP3@-SWF8@-SWP5B 
I 
74 3 ~ 0 1  6 - S  2 ld03-SWP5QI-SWPB-SWP4@-SWP2@* 
4 
74 ~ G O ~ ' ~ R - S  218M-SWP%-SWPl@-SWP4~-SWP15 
7 4360F B-S 218~-SWP5@-SWPl@-SWf'5~-SWPlQ1 4 
74360F B - S ~ ~ ~ @ - S Z W % - S W P ~ @ - S W P ~ Q ~ Q ~ S W P ~ B  4 
74360F B-S218@-SWPS@-SWP10-SWF 8@-SWPl@ 
4 
74360F B-S2185-SW~-SWPl@-SWP503-SWPlM 






74360F B-S2185-SWP8@-SWP3@-SWP6@-SWP15 4 








Table 130. Contd. 
a 0-20% blight, SM and wilt. 
' L ines  that showed 0% ~ n f e c t i o n  to all the three diseases. 

Table 1 3 1 .  Contd . 
ICP-5097 -1-S3B-WSIID-SWPB-SWPB5-SWP1@ 
ICP-5097-1-S~-W~-SWPB-SWPl35-SWP2PP 




74360F B - s ~ ? ~ ~ - S W P ~ - S W P ~ B - S W P ~ B - S W P ~  
4 
74 360F B-S219Cd-SWP6@-SWPlQ-SWP7B-SWP2 4 
71 360F B-S2 ~ ~ @ - S W P ~ C ~ - S W P ~ I - S W P ~ ~ Q S W P ~  
4 
74 36(JI' R - S 2  L9@-SWP6@-SWPl@-SWP7@-SWP4 
4 (61 ~ F ~ B - > z  1 %-SWPC>O-S~.JP~Q-SWP~B-SWP~ 
4 
'4360F B-S213P-SWP6CB-SWP2@-SWP4@-SWPl 
4 J - 2  3bOF B-52130-SWP6Oi-SWP2@-SWP6rn-SWPl 
4 
71 3t,0F R-s219M-SWP~-SWP2RD-SWP6@-SWP3 
4 
~ ~ ~ ~ u F ~ B - S ~ ~ ~ Q - S W P ~ ( ~ - S W P ~ - S W P ~ P P - S W P ~  
?4360F4R-S2190-SWP6CB-SWP-3B-SWP9QU-SWPl 
74360F B-S2198-SWP6@-SWP3@-SWP95-SWP2 
4 7 4  3 t > ~ F  P-S3-195-SWP6Pi-SWP3@-SWPlO@-SWPI 4 7 1 3 G O F  B-SI3SI-SWPSO-SWP2Q-SWP3@-SWPl 
4 
743GDT R-SL355-SWP75-SWP7@-SWP3O-SWP2 
7 4  3-  ~-?SOQP-VI IINIYTP75-SWPBO-ShTP3B-SWPl 
74 ?hO-P57a-'{II INDTP2Q-SWPBm-SWPlO-SWPl 
~~~oO-P~~@-VIIINDTP~PP-SWPBP~-SWP~~-SWP~ 
743o0-PS7PP-VIIIN~P25-SWP3O-SWP25-SWPl 
74 3t>U-P33@-VII INDTP35-SWFM-SIdP 3B-SIqP: 
74 360F B - S ~ ~ ~ C ~ - S W P ~ O - S W P ~ ~ - S \ < ? ~ @ - S W P ~  A 
74377dF-B-S2358-SWPS@-SWPl@-SWP2C3-SWP6 
-I 







-- - -- 
a- . b l n r s  sh-wi;lc, ' , - W  lis-:ase incidence (0 to 20% ~0 all the three diseases) are marked with asterisk. 
T a b l e  1 3 2 .  L i s t  o f  F2 b u l k s  f rom m u l t i p l e  d i s e a s e  r e s i s t a n t  c r o s s e s  t h a t  w e r e  selected d u r i n g  t h e  1982-83 
s e a s o n  f o r  f u r t h e r  s c r e e n i n q  
- - - - - - - - - - - - -- - - - - 




ICP-4769-3-53H-W1Q-Wm x 2376 
ICP-4769-3-5~-WlB-UMl x 7065-lX4 
ICP-7867-SWl1E-SWlQ-SWBC4 x 7965-BO 
KWR-l-WlB-W2Q-W88-WBQI x 7867-SWIO-SWL8 
AWR 74/15-SWll-WBQa X 2 3 7 6  
Barldapalera-SW10-SWB(B :( 2 37i7 
Bandapalera-SW10-SWB4P :c 7 ' J ( J  5 - B @  
4769-3-5%-W18-Wm x 7.1 $6 3-P7 3 8 - W  3a-;JIIW 
4769-3-538-W1Q-WBQI x 3 753-Pl@-F3O-NBB 
ICP-1-6-1641-Sm x ICP -5097- 1-5 3@-WS@-SWf'fr@ 
ICP-1-6-1641-SBPP x 7 3  3~30-S2180-SW&JL@-SWF~ 
ICP-794 2-SWlQ-SWM x ICP-5097- 1 -5 3 @ - W 5 @  -SI f 'N  
ICP-7942-SWlQ-SW x 7 3  36Q-S218@-SI*TZ@-SWPB@ 
ICP-7942-SWla-SWm x 74 360-S218@-S\$rS@-SWBB 
ICP-7942-SWll-SWm x 71360-S219C3-SWP3@-SWJ?M 
74 36 3-P7 30-530-WBPI x 7.1360-S218B-SWP2Q-SCWB8 
7 4  363-P7 30-538-WB5 x 7.1360-S218O-SWPr9-SWB@ 
74363-PI 38-5UB-'M x 7.3 36O-S219QI-SWP38--SWP~ 
ICP-5656-1-52OD x 7436O-S218O-SWP2B-SWPlM 
LCP-5656-1-52@ x 74360-S218E&SWP%-SnlPHQO 
ICP-5656-1-52C4 x 7336O-S219@-SWP3Ql-SWP~ 
ICP-4765-3-54a x C-11 
ICP-4866-1-56(H x N P  (WR) -15 
ICP-4866-1-5- x C-11 
ICP-4866-1-5- x 6970  
ICP-5656-1-52(8 x 15-3- (8863) 
ICP-5656-1-52H x C-11 
ICP-7414-558 x ICP-6970 
ICP-8101-5-51(8 x NP (WR) -15 
18-8101-5-518 x 15-3-3- (8863) 




NP (WR) -15 
15-3-3 
ICP-6970 
NP (WR) -15 
6970 
Table 133. Results of screening of advance lines i r b  t ! le rnl~lti! le disease I ,  . r : - . . t , ,  . ~ : ~ L ~ I K J  t t l e  i ' jd2-8-5 
S 2 0 S O I 1  
T o t d l  T o t a l  '+ Tcjta 1 % 
% SM [ ~ l a r i t  s p l a n t s  bl ~ ~ ~ t l t  ~ ~ l a n t s  w l l t  
TI'FL-..'7.-, 

















































Table 134. Results of screening of SM plus w i l t  res i s tant  l i n e s  i n  the multiple disease nursery 
during the 1982-83 season 
S.No. Particulars Total Total % Total % plants % SM plants b l ight  plants w i l t  
1 .  ICP-4866-1-531-P11-SWPlB-Sh'PB@-SWPl@ 
2 .  ICP-4866-1-531-Pll-SWP1P-SWPBB-SWPZI 
3 .  ICP-4866-1-53B-P11-SWPl~-SWPBLD-SWP31 
4 .  ICP-4866-1-53l-Pll-SWP1B-SWEI@-SWP4@ 
5. ICP-7203-1-4 W-SwE'2B (PBT) 
6 .  ICP-8221-2-511-SWll 
7. ICP-8221-2-511-SWP31 
8 .  ICP-8221-2-51O-SW4B (PBT) 
APPENDIX-I 
TOUR REPORTS 
REPORT ON TRIP TO PANTNAGAR, LUDHIANA, HISSAR AND DELHI 
(26  September to 6 October 1982) 
S .P .S .  Beniwal 
Objective 
To observe ICAR-ICRISAT Unifonn t r i a l s  on pigeonpea s t e r i l i t y  moraic 
and Phytophthora b l igh t ,  t o  assess  disease s i tua t ion  in  the  ear ly-  
maturity piyeonpea in western Uttar  Pradesh, Punjab and Haryana, and t o  
attend the Rabi Pulses Workshop. 













I v i s i t e d  Pantnagar, Ludhiana, Hissar and Delhi during September 26 
t o  October 6 ,  1982 t o  observe ICAR-ICRISAT uniform t r i a l s  on s t e r i l i t y  
mosaic and Phytophthora b l igh t  of pigeonpea, t o  assess  d isease  s i tua t ion  
i n  the early-maturity pigeonpea i n  the areas  v i s i t e d ,  and t o  a t tend the  
A l l  India Rabi Pulses Workshop a t  IARI, New Delhi. 
The uniform t r i a l  for  s t e r i l i t y  mosaic res is tance  a t  Pantnagar was 
i n  good shape and w i l l  give useful r e s u l t s .  Contrar i ly ,  the t r i a l  on 
Phytophthora b l i g h t ,  planted i n  an upland f i e l d ,  w i l l  not provide any usa- 
f u l  data .  Observations recorded on e n t r i e s  i n  a s e t  of pigeonpea di f feren-  
t i a l s  fo r  s t e r i l i t y  mosaic w i l l  be useful .  A t  Ludhiana, the  s t e r i l i t y  
mosaic t r i a l  was not staple-inoculated and, therefore ,  even the suscept ib le  
check (BDN-1)  d id  not show any infect ion.  They were advised t o  inmediately 
inoculate the t r i a l  t o  get  some useful  data .  A t  Hissar, the  pigeonpea 
experiments of Dr. Gupta looked very impressive with no incidence of 
s t e r i l i t y  mosaic, w i l t  or Phytophthora b l i g h t .  The bac te r i a l  stem canker 
incidence was high but it would not cause any appreciable damage. The  
f i e l d  fo r  chickpea s tunt  nursery was ready f o r  p lant ing,  A t  IARI, New 
Delhi, the e n t r i e s  i n  the  Phytophthora b l igh t  t r i a l  were inoculated on 
4 October and, therefore ,  were not ready fo r  recording observations. 
1 attended the  A l l  India Rabi Pulses Workshop and presented a paper 
" ~ n t e r n a t i o n a l  e f f o r t s  on breeding fo r  res is tance  against  Botrytis  gray 
mold" i n  the Jo in t  Session on "Ascochyta and Botryt is ' , .  
S t e r i l i t y  mosaic was the most important d isease  of early-maturity 
pigeonpea i n  western Uttar Pradesh where no w i l t  o r  Phytophthora b l igh t  
could be seen i n  farmers'  f i e l d s .  I n  p a r t s  of the  Punjab v i s i t e d ,  
Phytophthora b l igh t  was the  most important disease followed by very low 
incidence of w i l t .  No s t e r i l i t y  mosaic or Heliothis was observed though 
termite  damage t o  the extent  of 3% was observed i n  some f i e l d s .  In p a r t s  
of Haryana v i s i t e d ,  most of the pigeonpea f i e l d s  were f r e e  from a l l  these 
th ree  d iseases  though w i l t  (8%) and Phytophthora b l i g h t  ( 5 % )  were observed 
only i n  one f i e l d  a t  Mundhal, Dis t .  Hissar.  No Heliothis was observed 
though termite  damage was a comon problem. 
REPORT ON T R I P  TO BANGALORE, MYSORE, COIMBATORE, AND VAMBAN 
(19-28 December 1982) 
S .P .S. Beniwal 
Objective 
To see performance of e n t r i e s  i n  ICAR-ICRISAT Uniform Tr ia l  on 
Pigeonpea S t e r i l i t y  Mosaic Resistance (IIUTPSMR-82) and a s e t  of pigeonpea 
d i f f e r e n t i a l s  a t  Bangalore and Vamban, and t o  assess  d isease  s i t u a t i o n  i n  
the areas  t o  be v i s i t ed .  
I t i n e r a r y  







Coimba to r  e 
Co imbatore - Pudukkottai 
Vamban 
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I went to  see performance of e n t r i e s  i n  ICAR-ICRISAT Uniform T r i a l  
for  Pigeonpea S t e r i l i t y  Mosaic Resistance (1TUTPSM.R)-82 and i n  a s e t  of 
pigeonpea d i f f e r e n t i a l s  a t  Bangalore and Vamban, and t o  assess  disease 
s i tua t ion  in  the  areas  v i s i t e d .  Throughout the  tour ,  I was accompanied 
by D r .  Urnaid Singh of Biochemistry. 
A t  Bangalore, the r e s u l t s  obtained i n  IIUTPSMR w i l l  be useful  though 
r e s u l t s  from a s e t  of 10 d i f f e r e n t i a l s  were e r r a t i c .  Another s e t  of 
d i f f e r e n t i a l s  is t o  be sent  there  for r e t es t ing  against  s t e r i l i t y  mosaic. 
Phyllody disease was commonly observed i n  pigeonpea i n  the experiment 
s t a t ion  p lo t s  of UAS, and a l so  in  farmer's f i e l d  around Bangalore. In 
Karnataka, they needed ear ly- to  medium-maturity var .  with SMD and pod borer 
res is tance  for  planting in  July as in tercrop with groundnut and cowpea. 
Therefore, there  i s  a need f o r  tes t ing of ICRISAT l i n e s  under those condi- 
t ions .  A v i s i t  of t h e l r  new Pulse pathologist  t o  ICRISAT w i l l  be very 
useful .  A t  Mysore, I v i s i t ed  Dr. Sa feeu l l a ' s  Applied Sciences Laboratory 
and discussed on some seed-borne diseases  of crop plants  including legumes. 
A t  Coimbatore experimental p l o t s ,  both SMD and w i l t  a r e  a problem t o  reckon 
with. However, the l a t t e r  i s  not a problem in  fanners '  f i e l d s .  They 
require ext ra  ear ly  ( c  100 days)-  andmediummaturity pigeonpea with r e s i s -  
tance t o  SMD and pod borer.  I advised them t o  follow the infector-hedge 
technique f o r  f i e l d  screening of pigeonpea fo r  SMD res is tance .  On t h e i r  
request ,  I presented a seminar on ' S t e r i l i t y  mosaic of pigeonpea' fo r  the  
stud n t s  and s t a f f  of the Plant Pathology Department. We s h a l l  include 
Co ml a to re  as  one of the centres fo r  IIUTPSMR- and IIUTPWR-83. A v i s i t  of 
t h e i r  Pulse Pathologist t o  ICRISAT w i l l  be very useful .  A t  Vamban 
(Pudukkottai) ,  the National Pulses Research Center of TNAU, SMD nursery was 
very impressove. Five e n t r i e s  in  IIUTPSMR including four EromlCRISAT did 
not show any infect ion.  Results on 10 d i f f e r e n t i a l s  for  SMD w i l l  be very 
useful .  W i l t  is not a problem a t  Vamban. In the SMR yield t e s t  ICPL-341, 
which showed only 15% SMD (mild mosaic) ,  looked impressive. S t e r i l i t y  
mosaic i s  the most important disease problem of pigeonpea i n  whole of t h a t  
pa r t  of Tamil Nadu a s  we could see farmers' f i e l d s  with more than 909 SMD. 
In the areas I v i s i t e d ,  I could see pigeonpea only as  an intercrop,  there- 
fo re  there  i s  a strong need for development of extra-early-,early- and 
medium-maturity pigeonpea ~ ~ i r i e t i e s  with res is tance  t o  SMD ar.d pod bor ! ,~  
for  planting under intercrcr, x l tuat ions .  
REPORT ON TRIP TO KANPUR, FAIZABAD, DHOLI, VARANASI AND DELHI 
( 2 0  F e b r u a r y  - 1 March 1983)  
J .  Kannaiyan 
O b j e c t i v e  
TO o b s e r v e  p igeonpea  w i l t ,  sterility mosa ic ,  Phy toph thora  b l i g h t  and 
A l t e r n a r i a  b l i g h t  n u r s e r i e s  a t  Kanpur,  F a i z a b a d ,  D h o l i ,  V a r a n a s i  and  D e l h i .  
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D r .  Mahendra P a l ,  P l a n t  P a t h o l o g i s t  ( P u l s e s )  , IARI, New D e l h i ,  
accompanied  me d u r i n g  t h i s  t r i 2 .  
Summary 
A t  t h e  A g r i c u l t u r a l  U n i v e r s i t y  Kanpur,  t h e  w i l t  s u s c e p t i b l e  ICP-2376 
showed more t h a n  90% w i l t  l n  t h e  w i l t - s i c k  p l o t .  I n  t h e  ICAR-ICRISAT 
Uniform T r i a l  f o r  P igeonpea  N i l t  R e s i s t a n c e  (IIUTPWR) , s e v e r a l  ICRISAT 
e n t r i e s  i n c l u d i n q  ICP-8863 a p p e a r e d  q u i t e  p romis ing .  I n  ICAR-ICRISAT 
Uniform T r i a l  f o r  P igeonpea  S t e r i l i t y  Mosaic R e s i s t a n c e  (IIUTPSFIR) , t h e  
s u s c e p t i b l e  BDN-1 showed o n l y  l ~ t t l e  i n c i d e n c e  of s t e r i l i t y  mosaic .  A 
new symptom - I n  t h e  form of i n r t i a l  r i n q s p o t  - was n o t i c e d  f o r  t h e  f i r s t  
tlme i n  t h e  A l t e r n a r l a  b l i g h t  of ;) i : jeonpea.  
A t  t h e  P r o j e c t  D i r e c t o r a t e  ( P u l s e s ) ,  t h e  i n f e c t o r - h e d g e '  s c r e e n i n g  
t e c h n i q u e ,  d e v e l o p e d  a t  ICRISAT, was f o l l o w e d  t o  s c r e e n  t h e  e n t r i e s  i n  
IIUTPSMR a n d c t h e r  b r e e d i n g  m a t e r i a l .  BDN-1 showed a lmos t  100% i n f e c t i o n .  
P h y t o p h t h o r a  b l i g h t  was p r e v a l e n t  i n  most  o f  t h e i r  p igeonpea  t r i a l s .  The 
p o s s i b i l i t y  o f  l a r g e  s c a l e  s c r e e n i n g  o f  ICRISAT p igeonpea  germplasm Was 
d i s c u s s e d  w i t h  M r .  Gurha.  A l t e r n a r i a  b l i g h t  was obse rved  a t  this s t a t i o n  
f o r  t h e  f i r s t  t i m e .  
A t  t he  Agr icu l tura l  Universi ty ,  Faizabad, t he  SM i n f ec t i on  appeared 
l a t e  i n  t he  season on BDN-1 and o ther  e n t r i e s  i n  IIUTPSMR. ICP-2376 showed 
a severe mosaic i n f ec t i on .  SM d i f f e r e n t i a l  t e s t  f a i l e d  due t o  water-logg- 
ing. A l t e rna r i a  b l i gh t  was a l s o  observed i n  No.1258 a t  t h i s  cen te r .  A 
shot-hole symptom was a l s o  seen i n  t h i s  d i s ea se .  
A t  the  Agr icu l tura l  Univers i ty ,  Dholi (B iha r ) ,  ICP-2376, a su scep t ib l e  
pigeonpea, showed only moderate w i l t  and most of t he  ICRISAT l i n e s  were 
r e s i s t a n t .  In IIUTPSMR, BDN-1 showed 100% SM in fec t i on .  ICP-2376 a l s o  
showed 100% severe SM in fec t i on .  ICP-7867 and -11049 were f r e e  from the  
d i sease .  In the  d i f f e r e n t i a l  t e s t  ICP-7035 and -8854 were f r e e  from the  
d i sease .  In ICAR-ICRISAT Piqeonpea Leaf Blight  Nursery (IIPLBN), a severe 
Al te rnar ia  b l i g h t  appeared i n  No.1258 and o the r  su scep t ib l e  e n t r i e s ,  The 
l i n e s  found r e s i s t a n t  i n  glasshouse screening a t  ICRISAT Center showed a 
s imi l a r  r a t i n g  here a l s o .  DA-10, a s e l e c t i o n  from ICP-5372, was r e s i s t a n t  
i n  a f i e l d  t e s t .  Their Pulses Breeder crossed No.1258 with NP(WR)-15 x 
PS-66 (ICRISAT ma te r i a l )  and se lec ted  DA-2, -11, and -16 l i n e s  which were 
r e s i s t a n t  t o  Al te rnar ia  b l i gh t  and SM i n  t he  f i e l d  screenings.  
A t  Banaras Hindu Universi ty ,  Varanasi,  our ' infector-hedge '  technique 
was adopted t o  screen piqeonpeas aga ins t  t he  SM, BDN-1 showed 100% in fec t i on .  
ICP-7867, -10976, -11049, BSMR-1 and BSMR-2 were f r e e  from SM. I n  IIPLBN, 
No.1258 showed moderate Al te rnar ia  b l i g h t  inc idence ,  The l i n e s  found 
r e s i s t a n t  a t  ICRISAT Center showed a s imi l a r  reac t ion  here  a l so .  I n  IIPPBN, 
ICP-7119 showed a good Phytophthora b l i g h t  incidence.  
d Between Varanasi and Delhi,  SM was the  most common d isease  of pigeonpea, 
A t  IARI, New Delhi ,  ICP-2376 showed a low w i l t  incidence i n  t he  IIUTPWR. 
The IIPPBN e n t r i e s  were screened i n  po ts  by following t he  ' l e a f - s ca r '  
technique. ICP-1950 and -2153 were f r e e  from Phytophthora b l i g h t .  
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